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DEEP-SEA  SOUNDINGS  IN  THE  NORTH  PACIFIC  OCEAN, 


OBJECT  OF  TOE  CRUISE,  AND  THE  ROUTES  EXAMINED. 

Iti  the  Spring  of  1S73,  the  United  States  steamer  Tiiscarora,  Com- 
maiuler  George  E.  Bel  knap,  was  detailed  for  the  purpose  of  finding  a 
practicable  route  for  a  submarine  cable  between  the  United  States  and 
Japan. 

Nothing  more  was  contemplated  than  an  examination  of  the  bed  of  the 
ocean  to  ascertain  its  prohle  on  the  northern  and  southern  routes  between 
those  countries;  the  time  allotted  not  permitting  a  thorough  examinatiou 
for  scientific  purposes. 

Specimens  of  the  bottom,  however,  were  obtained  with  all  soundings, 
and  serial  temperatures,  when  practicable;  the  surface  and  undercur¬ 
rents  were  also  ascertained  when  the  circumstances  would  allow. 

The  Tuscarora  an  ived  at  the  navy  yard,  Mare  Island,  Cal.,  June  27, 
IS73,  when  the  work  of  preparing  her  for  the  sounding  cruise  was  com¬ 
menced.  A  portion  of  the  battery  was  landed,  a  chart-house  was  erected 
on  deck,  and  such  sounding-inachincs  and  stores  were  supplied  as  could 
then  be  furnished.  These  preparations  were  completed  in  the  early  part 
of  August,  and  the  vessel  proceeded  on  an  experimental  trip  ofl.*  Eau 
Francisco,  to  test  the  working  of  the  machines,  and  to  remedy  any 
defects  that  might  be  discovered,  before  commencing  to  run  a  line  of 
soundings. 

Eleven  casts  were  made  on  this  trip  with  both  machines,  which  deter, 
mined  the  superiority  of  Sir  William  Thomson’s  machine  and  piano-wire 
over  the  steam  reel  and  rope.  The  vessel  theu  returned  to  the  navy- 
yard ;  and,  after  such  alterations  and  improvements  in  the  sounding, 
machines  and  instrumeuts  were  made  as  were  suggested  by  experience,  she 
proceeded  to  the  Straits  of  Juan  de  Fuca  to  commence  the  first  line  of 
soundings  on  the  great- circle  route  from  Cape  Flattery  to  Japan. 

This  line  was  commenced  September  17,  and  the  great-circle  route 
was  followed  as  nearly  as  the  winds  aud  currents  would  permit.  Thirty- 
four  casts  were  made,  the  last  in  latitude  53°  58'  N.,  longitude  153^  00' 
W.,  when  the  vessel  was  compelled  to  return  for  coal  to  Victoria,  Van- 
couver  Island.  On  account  of  the  lateness  of  the  season,  it  was  deter¬ 
mined  to  defer  the  comi>letion  of  this  line  until  the  following  year;  and 
it  being  deemed  desirable  to  ascertain  the  continental  outline,  or  the 
commencement  of  the  ocean-bed  proper,  of  the  west  coast  of  the  Uuited 
States,  the  vessel  left  the  Straits  of  Juan  de  Fuca  October  17,  aud  com¬ 
menced  running  lines  of  soundings  off  and  ou  shore  between  Capo 
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6  self-rcgisteriug  therm oineterS;  (Saxton’s.) 

1  standard  thermometer. 

1  iihotograpliic  ai^paratus. 

1  microscope. 

100  glass  bottles  for  specimens  of  the  bottom. 

4  cans  of  caustic  soda  for  preserving  the  wire. 

Drawing-instruments  and  materials. 

Surveying-instruments. 

After  the  superiority  of  Sir  William  Thomson’s  machine  had  been 
proved  by  experience,  and  the  invention  of  the  sounding- cylinders  by 
Commander  Belknap,  some  of  the  instruments  and  appliances  given  in 
the  list  of  outfit  were  not  required,  and  were  placed  in  store  at  the  navy- 
yard.  The  supply  of  articles  was  kept  up  from  time  to  time  as  recinired. 

DESCRIPTION  OF  SOUNDING-MACDINES,  ETC. 

SIR  WILLIAM  THOMSON’S  SOUNDING  MACHINE,  (ORIGINAL  PATTERN.) 

A  general  side-elevation  of  this  machine  is  shown  in  Plate  XVII. 
It  consists  of  a  hollow,  circular  drum,  «,  for  the  piano- wire  j  a  counter,  h, 
to  indicate  the  revolutions  of  the  drum;  a  dynamometer-wheel,  c,  and 
dynamoiiieter,  by  means  of  which  the  tension  on  the  wire  plus  the  fric¬ 
tion  is  iiieasurcd ;  a  platform  on  which  the  drum,  the  dynamometer- 
wheel,  and  dynamometer  are  .secured;  and  an  endless  rope,  with  its 
pulley- wheel  and  pendant  attachments. 

The  drum  is  made  of  galvanized  sheet-iron,  and  is  securely  soldered 
to  a  small  iron  shaft,  which  passes  through  its  center.  Its  circumfer¬ 
ence  is  six  feet,  so  that  each  of  the  first  turns  of  the  wire  is  a  fathom 
in  length.  The  sides  of  the  drum  arc  extended,  forming  the  rims  of  a 
score  three  inches  wide  and  two  inches  deep,  in  which  the  wire  is  reeled. 

A  projection  of  galvanized  iron,  attached  to  the  right  side  of  the  drum, 
(looking  from  the  dynamometer  toward  the  drum,)  forms  the  V-groovo 
around  which  the  endless  rope  is  passed.  To  the  shaft  on  the  left  side 
of  the  drum  is  secured  a  ratchet,  in  which  a  pawl  works  to  keep  the  drum 
from  turning  when  it  may  be  desirable.  The  left  end  of  the  shaft  is 
fitted  with  a  square  shoulder  for  a  crank  to  reel  up  the  wire  when  not 
sounding;  and  the  shaft  revolves  in  trunnion-holes  at  the  upper  end  of 
two  iron  braces,  which  are  bolted  to  the  platform.  The  drum  weighs 
about  GO  pounds.  To  the  left  brace  of  the  drum  is  screwed  a  plate  of  iron 
to  attach  the  counter,  which  consists  of  a  rectangular  box  of  brass,  con¬ 
taining  cog-wheels  of  different  diameters,  .so  arranged  that  they  work 
the  hands  of  the  three  dials  on  one  face  of  the  box,  showing  the  number 
of  revolutions  of  the  drum  in  lens,  hundreds,  and  thonsaiuls.  The 
motion  is  given  to  these  wheels  by  a  wormed  wheel  of  brass,  which 
is  secured  to  the  shaft  of  the  drum. 

The  dynamometer- wheel  is  iiiaile  of  iron  ten  inches  in  dianmter,  and 
has  two  grooves  on  its  rim:  onewide  enough  to  hold  two  parts  of  the 
endless  rope ;  and  the  other  narrower,  to  receive  a  cord.  It  revolves  in 
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an  iron  crotcli  secured  to  an  upri<?ht  block  of  wood  fastened  to  the 
l)latforui  in  rear  of  the  drum,  so  that  the  wheel  and  V-groovoof  the 
drum  are  directly  in  line.  The  dynamometer  is  constructed  on  the 
principle  Of  the  spring:- balance.  The  case  is  made  of  iron,  is  bell-shaped, 
and  on  one  face  has  a  graduated  scale  in  pounds,  with  a  pointer,  which  is 
connected  with  the  springs  in  the  interior  of  the  case,  so  that  when  a 
tension  is  brought  upon  the  springs  the  pointer  shows  on  the  graduated 
scale  its  amount.  The  dynamometer  is  secured  to  a  block  of  wood 
which  is  fastened  to  the  platform  alongside  the  block  for  the  dyna 
j  mometer- wheel.  The  dynamometer  and  dynamometer- wheel,  when 

j  refiuired  for  use  in  sounding,  are  connected  by  a  cord  or  check-line, 

j  which  rests  in  the  narrow  groove  in  the  rim  of  the  wheel,  and  x)asses 

down  through  a  hole  in  the  rim  of  the  wheel,  and  is  secured  to  an  eye 
in  the  end  of  a  rod,  which  is  attached  to  the  springs  of  the  dynamometer. 

!  Then,  as  the  dynamometer-wheel  turns  by  the  action  of  the  endless 

j  rope,  the  cord  acts  upon  the  rod,  which  extends  the  springs,  moving 

the  pointer,  and  showing  on  the  graduated  scale  the  number  of  imunds 
I  of  tension. 

I  [An  ordinary  spring-balance  \vas  substituted  for  the  dynamometer 

:  described  above.] 

I  The  platform  is  made  of  hard  wood,  3^  feet  in  length,  1.^  feet  wide, 
and  inches  thick.  To  the  forward  end  of  the  idatform  is  secured  a 
lignum-vitfo  clamp,  through  which  the  wire  passes,  and  which  may  bo 
I  used  to  clamj)  the  wire  when  desirable. 

I  The  endless  rope  is  made  of  9- thread  Albacore-line,  un tarred  hemp, 

I  and  is  «attachcd  to  the  machine  in  the  following  manner :  One  bight 
'  of  the  rope  is  placed  in  the  outer  edge  of  the  V-groove  in  the  drum^ 

I  and  the  part  leading  from  the  bottom  of  the  drum  is  taken  ui^  over  the 
dynamometer-wheel,  and  once  around  it,  and  the  other  bight  of  the  rope 
is  kept  taut  by  being  xdaced  over  a  pulley-wheel  to  which  a  x)cndant  is 
'  attached,  which  is  rove  through  a  stationary  block,  and  to  theotherend  of 
I  the  x^endant  hooks  arc  seized,  to  which  weights  are  attached.  ^ 

The  object  of  the  endless  roi>e  is  to  x>roducc  friction  on  the  drum,  by 
!  which  the  running-out  of  the  W'irc  may  be  regulated,  and  to  connect  the 
drum  and  the  dynamometer  so  that  the  tension  on  the  wire,  making  allow¬ 
ance  for  friction,  may  bo  measured.  It  was  also  used  at  first  to  reel  up 
I  the  wire  in  sounding. 

I  The  above  descrix^tiou  is  that  of  the  machine  originally  furnished  to 
Commander  Belknax)  for  sounding  w  ith  i^iano-wdrc,  w'ith  the  excei^tion 
■  of  the  w’cight-attachmcnts  to  the  XJcndant,  wdiich  he  adoi^ted  in  place  of 
^  the  tackle,  for  keeping  the  i>endant  taut.  Kxxierience  suggested  other 
imx>rovcmeuts,  such  as  the  strengthening  of  the  drum,  which  w'as  found 
I  too  weak,  and  the  adox>tiou  of  a  sexmrato  reel  for  reeling  ux^  the  wire  in 
1  sounding.  Commander  Belknax>  recommends  the  construction  of  a  steel 
i  drum,  w’hich  he  thinks  may  bo  made  to  withstand  any  strain  that  may 
I  bo  brought  ux^on  it  in  sounding,  and  which  will  otherwise  work  success- 
!  fully- 


DKEP-SEA  SOUNDINGS  IN  THE  NORTH  PACIFIC  OCEAN. 


Tlie  recUiig-iii  apparatus,  wliicli,  witli  the  ll3Miig  brulge,  was  designed 
and  constructed  by  Carpenter  Jos.  L.  Tbatclier,  of  tlie  Tusarcora,  is 
ix»pre.sented  in  IMato  XVJIl. 

Vig.  1  sliows  a  section  tlirougii  reel:  a  ainl  u'  are  spoUes  of  white  pine 
I)Iaccd  at  intervals  around  tlie  inside  of  the  drum,  as  shown  in  L^ig.  2, 
fitting  snuglj*  to  the  .shape  of  the  inside  of  the  drum  ;  h  and  h*,  disk  of 
white  pine  made  to  fit  inside  circle  of  face,  cutting  through  the  si)okes ; 
c  and  o',  clamps  of  iron  used  to  hold  the  reel  in  proper  position  j  d,  bed 
for  reel  to  slide  in,  made  an^^  length  to  suit;  e  and  c\  rivets  or  serew.s. 
Fig.  3  is  a  section  through  friction  roller  stand,  and  Fig.  4  is  an  end-ele¬ 
vation  of  the  reeling  in  apparatus.  In  Plate  XVII,  the  dotted  line  rep¬ 
resents  the  belt  or  rope  for  reeling  in,  which  is  placed  over  the  V- groove 
of  the  drum,  and  the  groove  of  the  reeling-in  apparatus.  This  rope  is 
made  of  15-thrcad  tarred  hemp,  well  stretched,  fitted  with  e^cs  and 
laniard.  In  fitting  the  eyes,  a  few  of  the  ^arns  are  taken  out,  and  strands 
of  annealed  wire  laid  in  to  make  the  parts  of  the  eyes  and  lashing  uni¬ 
form  in  size  with  the  rest  of  the  line,  so  as  to  run  smoothly’,  ami  prevent 
the  tendcnci’ to  Jump.  The  eyes  should  be  served  and  examined  fre¬ 
quent  1 3’',  as  the  strain  upon  them  is  vciy  great,  and  they  soon  wear  out. 
When  not  in  use,  the  rope  should  be  kept  dry,  working  much  better  in 
that  condition  than/ivUen  wet. 

SOUNDINCf  MACHINE  FOR  ROPE. 

This  machine  is  represented  in  Plate  XIX,  which  wa.s  made  from  a 
rough  sketch  taken  on  board  the  Tiiscarora.  A  machine  working  on  the. 
same  principle  was  designed  by  Passed  Assistant  Engineer  T.  W.  Uae 
for  use  withynano-wire,  but  this  was  afterward  altered,  in  obedience  to 
orders,  for  use  with  sounding- line.  It  was  originall3'  constructed  for 
the  Juniata,  which  vessel  was  detailed  to  run  lines  of  soundings  in  the 
Xorlh  Atlantic,  and  on  the  change  of  her  orders  the  machine  was  sent 
to  tlieTuscarora.  In  Plate  XIX,  a  and  a'  are  two  lixed  elevated  .slieaves, 
over  which  the  line  pa.sscs.  Miilwa3*  lie  tween  these  sheaves  there  is  an¬ 
other  one,  riding  on  the  line,  which  is  attached  to  a  rod,  c,  moving  ver* 
lically  in  a  standard,  d,  and  having  at, its  lower  end  a  piston,  c,  moving 
readil3'in  acylinder,/,  which  is  filled  with  wati^roroil  to  prevent  violent 
and  vibratoiy  motion  of  the  dynamometer.  The  rod  c  is  so  fitted  that 
weights,  IP,  may  be  attached,  whi<;li  serve  to  measure  tlic  strain  on  the 
line.  The  weights  are  small,  so  that  they  can  be  added  one  by  one  as 
the  weiglit  of  the  line  overboard  increases,  and  a  uniform  strain  may  bo 
kept  continually  upon  it.  liy  carefully  regulating  the  weights,  surplus 
line  may  bo  prevented  from  running  out  when  the  sounding  apparatus 
strikes  the  bottom.  If  the  weighted  pulley  did  not  1  ide  on  the  line  it 
would  stretch  straight  between  the  .sheaves  a  and  «/.  It,  however, 
depre.sses  the  lineacertain  distance,  which  corresponds  to  a  given  strain 
on  the  calculated  scaler/.  The  souudiiig-line  is  wound  upon  the  reel  /i,aiid 
leads  from  the  reel  to  the  dram  j,  around  which  several  turns  are  taken, 
and  then  leads  over  the  .sheaves  a'  and  a  to  the  sheave  Z;,  in  the  end  of 
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out-rigger  /,  and  tlie  end  is  attached  to  the  sounding-apparatus.  The 
drum  is  controlled  by  a  break,  and  the  number  of  revolutions,  from 
which  the  fjuantity  of  line  out  is  calculated,  is  shown  by  a  counter  at  m 
For  reeling-in,  a  small  engine,  7i,  couples  to  the  drum.  To  keep  the  turns 
from  riding  on  the  drum,  there  is  a  plough-edge  at  o,  but  by  experience 
it  was  found  necessary  to  lead  the  line  through  fair  leaders  at  p  and  jj'. 
The  drum,  as  originally  designed,  had  two  plough-edges,  which  would 
have  obviated  the  use  of  the  fair  leaders,  and  it  was  intended  that  the 
line  should  lead  from  the  upper  instead  of  the  under  side  of  the  drum. 
This  machine  was  used  at  first  in  taking  some  of  the  soundings  at  mod¬ 
erate  depths,  and  in  taking  serial  temperatures;  but  it  was  afterward 
landed  at  the  navy-yard,  and  a  duplicate  Thomson’s  machine  was  placed 
on  the  forecastle  for  obtaining  temperatures. 

SANU.S’  Sl'ECniEN-BOX  FOB  DEEP-SEA  SOUNDINGS. 

Plate  I,  f’igs.  1  and  2. 

A  kc3^,  n,  secures  the  tenon  b  into  the  bottom  of  tbe  deep-sea  lead,  into 
which  tenon  is  screwed  the  tube  c,  (which  is  conical  at  the  lower  end  for 
penetrating  the  bottom, )over  winch  moves  a  cylindrical  sliding- valve,  dy 
with  Mange,  c,  which,  resting  on  the  bottom  when  the  lead  reaches  it,  is 
pushed  lip  above  tlie  elliptical  bole/  in  the  side  of  the  tube  for  the  ad¬ 
mission  of  the  .s]>ecimen,  and  closed  by  the  spiral  spring  (when  the 
lead  is  free  from  the  bottom,)  which  keep.s  it  firmly  down  on  the  rest-pin 
hy  ])rcveiiting  the  washing-out  of  the  specimen  in  the  jerking  motion  of 
hauling  in  the  line  by  hand.  The  tube  is  unscrewed  from  the  tenon,  and 
the  specimen  cm j) tied  out  at  the  upper  end. 

sands’  deep-sea  sounding-apparatus. 


The  rod  a  a  is  of  half-inch  round  wire,  about  18  inches  long,  with  a 
swivel  on  the  upper  end  fur  the  lead-line,  and  a  socket  at  the  lower  end 
to  receive  the  tenon  of  the  specimen -tube  by  fastened  by  the  key  c.  Two 
wire- rods,/,  about  a  foot  in  lengtb,  on  each  side  of  the  rod  connect  the 
flange  g  of  the  specimen-tube  with  a  small  baud,  /«,  around  the  rod,  hay¬ 
ing  two  spurs  pointing  downward.  Surrounding  the  sounding-rod 
are  two  semicylindrical  weights  of  cast  iron,  e,  e,  grooved  on  the  flat-sides 
to  receive  the  rod,  and  to  allow  the  valve-connecting  rods  to  play  freely 
between  the  weights.  Holes  of  tbree-fourths  of  an  inch  diameter  are 
drilled  in  their  lower  ends  to  receive  the  plug.s  d  d  that  are  hinged  upon 
the  ends  of  tbe  key  c,  and  which  keep  the  weights  in  their  seat;  and 
in  their  upper  ends,  of  one-fourth  inch  in  diameter,  to  receive  the  small 
spurs  of  the  band  /i,  which  confine  the  upper  ends  of  the  weights  to. the 
sounding-rod.  In  the  act  of  the  siieci  men -tube  piercing  tbe  bottom,  tbe 
sliding- valve  of  t lie  tube  is  raised  to  admit  tbo  specimen,  lifting  also  the 
band  h  connected  with  it  b^^  the  wire-rods /,  releasing  the  upper  ends  of 
the  weights,  and  causing  them  to  fall  free  from  the  rod,  leaving  nothing 
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bub  the  rod  aud  specimen-tube  to  be  brought  on  board.  The  upper  por¬ 
tion  of  the  sounding-rod  is  flattened,  and  pierced  with  two  holes,  to  allow 
the  self-registering  indicator  (Plate  III)  to  be  clamped  to  it. 

BROOKE’S  DEEP-SEA  SOUNDING-APPARATUS. 

Paltes  IV  and  V. 

In  Plate  lY,  Fig.  1,  is  shown  the  detaching-apparatus ;  Fig.  3,  the 
lead  ready  for  sounding.  Plate  V,  Fig.  1,  shows  the  shot  in  the  act  of 
detaching  j  Fig.  2,  the  slings,  a  is  a  shot  cast  with  a  hole  through  it 
and  slight  grooves  on  its  sides  to  receive  and  steady  the  slings  c, 
b  is  a  rod,  to  which  is  attached  an  arm,  c. 

c  is  an  arm  moving  vertically  about  the  pin  d,  aud  from  which  the 
shot  a  is  suspended  by  the  slings  e. 
c,  slings  aud  washer,  w'hich  are  thrown  off  with  the  shot. 

The  lower  end  of  the  rod  is  tubular,  receiving  the  barrels  of  sev 
eral  goose-quills,  open  at  both  ends,  retaining  their  places  by  their  elas¬ 
ticity. 

/  is  a  valve  of  thin  leather,  opening  outward,  i^ermitting  the  w’ater  | 

to  flow  through  the  quills  q  as  the  rod  descends,  and  closing  as  it  is  ! 

drawn  up.  | 

The  original  sounding-apparatus,  invented  by  Brooke,  had  a  double- 
armed  detachment  at  d,  which  required  nicety  of  construction  aud  ma-  | 
nipulation  to  insure  its  working,  aud  Brooke  then  constructed  the  single-  i 

armed  detachment,  which  has  proved  so  successful.  Be  afterward  j 

designed  a  registering-apparatus,  to  indicate  the  number  of  fathoms  of  i 
descent  of  the  weight,  which  ’was  attached  to  the  link  /i,  aud  to  the 
uiiper  end  of  w’hich  w’as  attached  the  sounding-line.  This,  like  all  sim-  i 

ilar  self-registering  instruments,  is  of  no  practical  use  for  great  depths.  j 

THE  FITZGERALD  SOUNDING-MACITINE.  ji 

Pluto  VI. 

The  following  description  aud  accompanying  plate  of  the  Fitzgerald 
sounding-machine  arc  taken  from  “The  Depths  of  the  Sea,”  by  Prof.  C. 
Wyville  Thomson; 

The  soundiug-liue  is  attached  to  the  center  of  the  bar  of  iron/.  The 
bar  terminates  at  one  end  in  a  claw,  and  at  the  other  in  an  eye,  to  w’hich 
the  chain  g  is  attached.  A  scoop,  «,  w’ith  a  sharp,  spade-like  lip,  is 
fixed  to  a  long  and  rather  hcavj^  iron  rod,  d,  with  an  expanded  rudder, 
shai^cd  end, /t,  to  steady  it  in  i:)assing  quickly  through  the  water,  and 
beneath  this  an  eye,  which  Qts  the  claw  of  the  bar /,  as  at  i.  A  door,  6, 
fits  the  scoop,  to  which  it  is  hinged,  and  it  is  also  hinged  to  the  arm  c, 
which,  when  held  in  a  vertical  position,  keeps  it  open.  The  arm  c  is 
attached  to  the  bar  /by  the  chain  gj  and  the  arm  aud  chain  correspond 
in  length  to  the  rod  d.  Two  teeth,  c,  e,  project  from  the  rod  d,  and  on 
these  is  hung  the  weight  fc.  The  apparatus  is  so  adjusted  that  when 
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the  weight  is  attached,  and  the  instrnment  hanging,  ready  for  use,  as 
represented  in  the  figure,  the  rod  f  maintains  a  horizontal  position- 
When  the  instrument  strikes  the  bottom,  the  tension  on  the  bar  /  is 
relieved,  the  weight  draws  the  rod  d  ofif  the  claw,  and  slips  ofi,  at  the 
same  time  filling  the  scoop.  When  hauling  up,  all  of  the  instrument  falls 
into  a  nearly  vertical  line,  and  the  scoop  comes  up  full  in  the  middle, 
the  weight  of  d.  keeping  its  mouth  closed  up  against  its  lid. 

Professor  Thomson  says  in  regard  to  this  machine  that  he  never  knew 
it  to  fail 5  but  Commander  Belknap  reports  that  “it  does  not  impress 
me  favorably ;  the  form  is  irregular,  and  the  open  scoop  opposes  so 
much  resistance  to  the  water  that  it  does  not  go  down  straight;  it  also 
gets  the  line  full  of  turns,  is  hard  to  haul  in,  owing  to  its  form  and 
weight,  and  the  sinker  is  apt  to  slip  ofi.”  This  machine,  as  furnished 
to  the  Tuscarora,  weighed  11^  pounds. 

THE  BROOKE-SANBS  SOUNDING* APPARATUS,  AS  FIRST  MODIFIED  BY 
COMMANDER  BELKNAP. 

This  instrument  is  represented  in  Plates  VII  and  VIII :  a  is  the  Sands 
cup;  6,  Brooke’s  washer  and  laniard ;  cc',  modification  of  Brooke’s  movable 
arm ;  /,  movable  socket  for  shoulder  of  sinker ;  and  <7,  screw  for  clamp¬ 
ing  movable  socket. 

The  Sands  cup  was  made  larger  and  with  lighter  spring,  and  reduced 
one  pound  in  weight.  In  place  of  the  movable  arm  of  the  Brooke  at¬ 
tachment,  one  ring  traversing  within  another  was  substituted,  by  means 
of  which  the  laniard  and  washer  are  saved.  The  socket  inclosing  the 
upper  ends  of  the  split  sinker,  when  the  apparatus  is  ready  for  use,  is 
movable,  and  kept  in  any  position  by  the  screw  <7,  so  that  sinkers  of 
greater  or  lesser  weights  can  be  attached,  and  the  Sands  sinkers  are  cast 
with  the  shoulders  c  fitting  into  the  socket /.  The  weight  to  haul  up  is 
4^  pounds. 

BELKNAP  DEEP-SEA  SOUNDING- CYLINDER  NO.  1,  WITH  BROOKE’S 
DETACHING-ROD  AND  SINKER. 

Plates  IX  and  X. 

The  sliding-cylinder  h  traverses  freely  over  the  cylinder  a  a,  and  in 
sounding  is  held  up  by  the  lug  li  resting  on  the  shot.  The  rod  c  termi¬ 
nates  in  a  cone,  /,  which  screws  into  the  cylinder  a'.  In  descending,  the 
water  passes  freely  in  through  apertures  jp  p',  up  through  holes  n  n*,  into 
chambers  vi  thence  up  through  outlets  ii  aud  r  r  ;  upon  touching  the 
bottom,  the  shot  falls  aud  disengages  in  the  usual  manner.  Cylinder  h 
also  drops,  assisted  by  friction  of  shot,  aud  closes  apertures  pp'.  The 
shoulders  j  f  bear  on  outer  surface  of  cylinder  a;  the  rest  of  the 
inner  surface  of  outer  cylinder  being  turned  out,  as  shown  at  t,  and 
upward,  to  decrease  friction  and  prevent  particles  of  sand  from  jamming 
it.  g  g  are  leather  valves.  Upon  hauling  up  the  line,  the  pump-valves 
o  o‘  and  the  valves  g  g  close,  and  the  cylinder  comes  up  as  shown  in  Plate 
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X,  Pig.  1,  and  bring.s  up  both  miid  and  water  from  the  bottom.  The  ring 
«7  is  clamped  to  the  rod  c  by  the  screw  x,  and  prevents  the  outer  cylinder 
from  going  so  high  as  to  clear  the  inner  cylinder.  Being  adjustable,  it  can 
beset  for  either  the  Xl-inch  orVIlLinch  shot.  The  cylinder;  a  un¬ 
screws  from  a*  to  enable  the  specimens  to  be  taken  out  easily;  and  it 
also  formsa  shoulder  to  keep  the  valve  n  in  place.  The  valve  w'  screwsinto 
the  cylinder  from  above.  These  cylinders  can  be  made  any  size  desired ; 
the  sinkers  to  bo  cast  with  holes  accordingly.  To  save  the  sinker  in 
shoal  water,  tliccupof  the  inner  cylinder  might  be  made  in  duplicate,  as 
shown  in  Fig  3,  Plate  IX;  the  latter  having  a  pin  like  that  in  the  Sands 
cup  running  through  and  projecting  from  the  outer  surface,  so  as  to 
catch  the  sinker  and  prevent  its  dropping  off*.  The  miid  would  act  as  a 
cushion  to  ease  the  shock  and  save  the  pin  from  bending  or  breaking. 

BELKNAP  DEEP-SEA  SOUNDING  CYLINDER  NO.  2. 

Plates  XT  nod  XII. 

a  is  a  cylinder,  which  screws  into  the  casting  h  at  6',  the  lower  part  of 
which  is  bored  out  to  form  the  tube,  c  keeps  the  valve-idate  e  from 
ing  up  any  higher,  f  and  g  are  lifting- valves,  witli  leather  washers. 
The  plunger  li  is  kept  in  position  by  its  own  weight  and  the  force  of  the 
light  spring  it.  The  rod  /  screws  into  the  casting  h  at  V,  When  the  cylin¬ 
der  strikes  the  bottom,  detaching  the  shot,  the  plunger /t  is  forced  up¬ 
ward,  admitting  mud  ami  water.  The  water  in  its  tlow  upward  e.scape.s 
through  the  holes  wi  and  «,  lifting  the  valves  /and  </,  and,  upon  hauling 
up  the  cylinder,  the  valves  close  and  the  plunger  drops  down.  The 
specimens  brought  up  arc  readily  gotten  out  by  unscrewing  the  casting  h 
at  6',  when  the  entire  interior  mechanism  comes  out.  The  screw  -p  seems 
to  make  little  or  no  diDFercnce  in  the  working  of  the  plunger  in  muddy 
bottom,  but  would  be  of  more  service  if  hard  bottom  was  met  with. 

BELKNAP  DEEP-SEA  SOUNDING  CYLINDER  NO.  3. 

Plates  Xin  and  XIV. 

The  auger-twist  u,  terminating  in  the  cup  revolves  at  the  swivel-joint 
j  in  the  casting  c,  and  is  kept  from  unscrewing  by  the  pin  p. 

The  cylinder  e  is  kept  up  bj"  tbe  lug  7,  rcstiug  on  tlie  shot  or  siuker 
In  descending,  the  water  Hows  upward  tlirough  the  boles  m  fn'and  ?iM'. 
When  the  bottom  is  reached,  the  sinker  and  cylinder  fall,  the  former 
detaching  iu  the  usual  manner,  and  the  latter  fetches  up  at  the  shoulder 
tj  and  the  shoulder  A  of  the  cylinder  brings  up  snugly  around  the  edge  of 
the  cup  b.  The  cup  and  twist  offering  no  obstacle,  and  in  very  deep 
water  when  the  tension  on  the  wire  or  line  prevents  the  sinker  from 
striking  with  full  force,  this  machine  generally  briugs  up  a  better 
specimen  than  cylinders  Nos.  1  and  2.  Though  the  .screw  is  made  to 
turn  at  the  joint/ it  does  not  seem  to  be  necessary,  as  in  practice,  using 
tbe  wire,  there  seems  to  be  no  tendency  to  twist. 
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III  liauling  bade,  tbe  valves  v  anti  v'  close.  Tlie  cup  aud  screw,  being 
made  of  iron,  should  be  galvanized.  The  laniards  are  attached  to  the 
shot  or  sinker,  as  shown  in  Plate  XIV,  to  prevent  the  use  of  the  Brooke 
washer,  which  is  liable  in  detaching  to  catch  in  the  twist  near  the  cup. 
The  dotted  lines  in  Plate  XIV  show  the  laniards  fitted  with  small  iron 
rings  in  place  of  the  wire  c^cs,  which  do  not  so  easily  detach  from  the 
arm. 

BELKNAP’S  COASTING-DEAD. 

Plates  XV^  and  XVI. 

The  lead  a  is  fastened  to  the  brass  cylinder  h  by  the  screws  s  s'.  When 
set  for  use,  tlie  laniard  c  raises  the  lead  and  hooks  on  the  Brooke  attach¬ 
ment  /.  In  descending,  the  water  Hows  freely  in  through  the  apertures 
p</of  thecupe,  and  upward  through  the  holes  A  A' and  aud  out  through 
the  holes Jj'.  The  ring  h  and  the  screw  I  keep  the  lead  from  going  too 
high  up  the  rod  r.  When  bottom  is  reached,  the  lead  a  drops  down 
over  the  cup  c,  closing  the  apertures  and  the  curved  end  of  the  cylin¬ 
der  by  shutting  closely  down  over  the  holes  A  A',  acts  as  a  valve  to  shut 
the  water  off,  preventing  the  specimen  from  washing  out.  By  making 
the  cylinder  proportionally  larger,  it  could  be  made  of  cast  iron,  and 
galvanized  to  prevent  rust;  and  the  expense  of  the  cylinder  h  would  be 
saved,  as  the  sinker,  being  of  hard  metal,  could  bo  cast  so  as  to  fit  and 
slide  over  the  cup.  The  dotted  lines  suggest  a  modification  of  form 
if  desirable.  As  the  cylinder  h  shuts  closely  over  the  holes  A  A',  the 
leather  valves  v  v  can  be  dispensed  with. 

Cylinder  Xo.  3  was  designed  for  use  in  localities  where  ooze,  mud, 
or  clay  is  found,  and  with  such  a  bottom  could  bardly  be  bettered. 
On  hard,  sandy,  or  gravelly  bottom,  cylinder  Xo.  2^  was  found  gener¬ 
ally  to  bring  up  the  best  specimen.  Cylinder  No.  1,  also,  did  excellent 
service,  especially  in  mud  and  ooze. 

DK3CR1PTIOX  OF  THE  PIANO-WIKE,  SOUXDIXG-LINES,  ETC. 

The  piano-wire  furnished  is  known  as  No.  22,  Birmingham  gauge.  It 
comes  ill  lengths  of  from  200  to  400  fathoms,  and  is  spliced  together  by 
overlapping  the  ends  about  two  feet,  soldering  one  end,  and  laying  the 
other  end  up  so  that  each  turn  will  take  up  one  inch  of  the  wire,  and  as 
soon  as  all  the  wire  is  expended  the  end  is  soldered.  The  two  parts  are 
also  soldered  together  at  three  or  four  intermediate  points  between  the 
ends,  and  the  whole  splice  is  tightly  served  with  well- waxed  fiax  twine. 

The  wire  weighs  14  pounds  in  air  aud  12  pounds  in  water  to  the  stat¬ 
ute-mile,  «xnd  the  breaking-strain  of  English  wire  is  about  230  pounds  and 
of  American  195  pounds.  ^When  it  breaks  at  great  depths,  it  draws  down 
to  two- thirds  of  its  normal  size  before  parting,  and  Commander  Belknap 
suggests  the  use  of  a  larger  wire  for  depths  beyond  4,000  fathoms.  It  is 
preserved  from  rust  wlien  new  by  being  kept  in  sperm  oil,  and,  after  it 
has  been  used,  by  keeping  it  covered  with  a  solution  of  caustic  soda. 
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The  soiiuding-lines  furnished  were  of  various  kinds  and  sizes,  as  shown 
in  the  list  of  sounding-outfit.  In  testing  these  lines,  the  l^-inch  Ma¬ 
nilla  whale-line  bore  a  steady  strain  of  1,830  pounds  with  a  length  of  2 
fathoms  between  seizings,  and  the  Albacore  line  bore  a  strain  of  520  pounds 
with  the  same  length  between  seizings.  A  greater  portion  of  the  sound¬ 
ing-line  was  carbolized  to  prevent  rotting,  but  it  was  found  that  this 
did  not  answer  the  purpose  intended,  and  besides  weakened  the  line. 
The  following  table  shows  the  test  of  the  carbolized  line: 
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The  lines  were  marked  as  follows  :  At  every  50  fathoms,  with  a  knot; 
and  at  the  first  hundred  fathoms,  with  ared  rag ;  second  hundred,  white  ; 
third  hundred,  red  and  blue;  fourth  hundred,  blue  and  red;  fifth  hundred, 
red  and  white.  Commencing  again,  the  sixth  hundred  is  marked  with  a 
red  rag;  and  so  on,  adding  one  knot  for  each  500  fathoms,  beginning  from 
second  five-hundred  mark. 

The  sinkers  furnished  were  bored  32-pounder,  YHI,  XI,  and  XV- inch 
Bhot,theholesbeiug2^and2A  inches  in  diameter;  also  squaresinkers,  from 
18  to  30  pounds,  for  the  Fitzgerald  apparatus,  and  split  sinkers,  from  20 
to  300  pounds  a  pair. 

In  the  Brooke  apparatus,  the  shot  is  supported  by  a  washer  with  lan¬ 
iards  attached,  which  go  over  the  detaching-arm  of  the  sounding-rod; 
but,  with  the  Belknap  cylinders,  it  was  found  best  to  do  away  with  the 
washer,  which,  in  detaching,  sometimes  catches  between  the  cup  and  the 
screw,  and  this  is  obviated  by  attaching  the  laniards  to  the  shot,  either 
by  having  the  shot  fitted  with  lugs,  or  by  slinging  it  by  making  two 
grommets,  of  small-sized,  annealed  wire,  of  a  little  less  diameter  than 
that  of  the  shot,  and  securing  them  on  it  perpendicular  to  the  hole  by 
passing  a  lacing  between  the  grommets  after  the  manner  of  drum  head- 
hoops  and  lacing.  The  laniards  can  then  be  secured  to  the  lower  grom¬ 
met,  (see  Plate  XIV.)  "With  the  piano-wire,  and  at  moderate  depths^ 
say  2,500  fathoms,  the  Vlll-inch  sinker,  (hole,  2J  inches,)  weighing  55 
pounds,  was  principally  used.  At  greater  depths,  the  weight  of  siuker  was 
increased  from  15  to  20  pounds  by  attacliiugcastings  of  lead  to  fit  over 
the  upper  half  of  the  sinker. 

With  rox)e,  l.^-inch  Manilla  whale-line  and  Albacore  line,  sinkers  weigh¬ 
ing  from  300  to  400  pounds  were  used  in  depths  over  1,200  fathoms. 
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METnOD  OF  SOUNDING  WITH  SIB  WILDIAil  THOMSON’S  MACHINE  AND 
PIANO-AVIRE. 

Id  preparinn:  to  sound,  if  the  ship  be  under  sail,  steam  is  gotten  up 
and  the  machine  is  placed  on  the  flying-bridge  athwartsbips,  and  prop¬ 
erly  secured  there,  so  that  the  wire,  which  has  been  previously  reeled 
upon  the  drnm,  will  lead  fair  from  the  drum  and  clear  of  the  ship’s  side. 
To  reel  up  the  wire,  the  counter  is  placed  in  its  position  on  the  axle  of 
the  drum,  and  the  inner  end  of  the  first  hank  is  securely  attached  to  the 
drum,  a  hole  being  drilled  in  the  rim  for  the  purpose.  The  wire  is  theu 
carefully  reeled  up,  being  measured  as  it  is  wound  upon  the  drum,  until 
the  end  of  the  hank  is  reached,  and  this  end  is  spliced  to  the  end  of  the 
second  hank  in  the  manner  previously  described,  and  this  process  is 
continued  until  the  required  amount  of  wire  is  upon  the  drum. 

In  handling  the  wire,  whether  measuring  or  splicing  it,  or  paying  it 
out,  great  care  is  observed  to  prevent  its  kinking;  and  iu  measuring  and 
reeling  in,  it  is  kept  hand-taut.  Iu  reeling  in  the  wire  ou  the  drum, 
the  number  of  revolutions  corresponding  to  each  splice  and  the  number 
of  fathoms  between  the  splices  are  noted  iu  a  book  for  future  reference. 

The  machine  having  been  secured  in  its  place  on  the  bridge,  the  end- 
loss  rope  is  passed,  as  previously  described,  and  the  weights  are  attached 
to  the  pendant,  and  tlie  dynamometer-wheel  and  dynamometer  are  con¬ 
nected  by  a  cord,  as  described  on  page  6.  The  machine  is  now  ready 
for  sounding,  with  the  exception  of  attaching  the  wire  to  the  specimen 
cylinder,  which  is  done  in  tbe  following  maimer: 

To  prevent  the  wire  from  touching  the  bottom  and  kinking,  a  stray¬ 
line,  25  fathoms  iu  length,  made  of  inch  Albacore  line, intervenes  between 
the  wire  and  tbe  cylinder.  The  end  of  the  wire  is  secured  to  a  rope 
grommet,  made  of  1 J  or  2  inch  rope,  by  sticking  the  wire  through  tbe 
strands  of  the  grommet,  and  taking  half  a  dozen  round  turns  against 
the  lay,  and  serving  the  whole  neatly.  A  small,  oval-shaped  lead,  weigh¬ 
ing  4  pounds,  and  fitted  with  laniards,  is  attached  to  the  grommet  oppo¬ 
site  to  the  wire  by  one  of  its  laniards,  and  the  other  one  is  made  fast  to  the 
upper  end  of  the  stray-liue.  (Tbe  object  of  this  load  is  to  prevent  tbe 
eud  of  the  wire  from  turuiug  up  and  kin  king  when  the  strain  ou  tbe 
wire  has  been  relieved  by  the  apparatus  resting  ou  the  bottom.)  The 
[ower  eud  of  the  stray-liue  is  secured  to  an  eye  iu  the  upper  eud  of  a 
rod  of  stout  wire,  oue-eightb  inch  iu  size,  and  a  fathom  iu  length,  aud  an 
eye  in  the  lower  eud  of  the  rod  is  seized  to  the  swivel-link  iu  tbe  ujiper  eud 
of  the  souuding-cyliuder,  ou  which  the  weight  or  sinker  has  been  placed, 
with  its  laniards  over  the  detachiug-arm.  Thus,  between  the  end  of  the 
wire  and  the  specimen-cyliuder  there  is  a  grommet,  an  oval-shaped  lead, 
the  stray-liue,  aud  tbe  iron  rod ;  the  rod  falls  down  when  tbe  apparatus 
strikes  the  bottom,  and  takes  the  stray-liue  clear  of  the  apparatus,  aud 
prevents  fouling.  These  preparations  having  been  made,  the  ship  is 
brought  stern  to  the  wdud,  aud  kept  in  that  position  by  the  backing 
of  tbe  engines.  In  the  Tuscarora,  it  was  fouud  that  this  was  the  best 
method  of  heaving  to  the  vessel  for  souudiug,  and  iu  some  instances  it 
was  done  when  the  force  of  the  wind  was  as  great  as  S,  and  with  a 
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heavy  sea  ruuuiug.  When  the  ship  has  become  steady,  the  soiiiidiiig- 
apparatas  is  carefully  lowered  into  the  water  b^'haud ,  the  self-registering 
thermometer,  for  ascertaining  the  bottom  temperature,  is  attached  to  the 
stray-line;  and  the  line  is  permitted  to  run  out  until  the  wire  is  reached, 

1  whcu  the  latter  is  clamped  in  the  ligiium-vitre  clami).  The  weights  on 

j  the  pendant  arc  now  adjusted  so  that  the  friction  of  the  endless  rope  on 

I  the  drum  will  keep  it  from  turning  but  slowly  Avhen  the  wire  is  iin- 

I  clamped.  A  careful  petty-ofijcer  is  stationed  to  attend  to  the  putting 

on  and  removing  of  the  weights. 

Everything  being  ready,  the  olTicer  in  charge  of  the  machine  directs 
1  that  the  wire  be  undamped,  and  it  is  i>crmitted  to  run  out  slowly  at  first, 
and,  when  well  started,  some  of  the  weights  on  the  pendant  arc  removed 
to  allow  the  wi  re  to  run  more  freely ;  but  it  is  never  allowed  to  mu  out 
faster  than  from  90  to  100  revolutions  per  minute.  The  weights  on  the 
,  ])endant,  at  first,  generally  aggregate  90  pounds,  the  indications  shown 
1  by  the  dynamometer  being  37  pounds;  and  when  the  wire  is  running 

I  out  at  the  greatest  si)eed  admissible,  the  pendant  weight  is  25  pounds, 

I  and  the  dynamometer  shows  15  pounds.  Soifietimes,  when  the  vessel  is 
I  rolling  badly,  the  drum  will  almost  stop,  and  in  a  moment  start  again 

j  more  rapidly  th  an  ever;  but  in  this  case,  the  too  rapid  running-out  may 

I  be  checked  by  pressing  the  hand  down  on  the  endless  rope. 

lA*hcn  it  is  judged  that  the  cylinder  is  nearing  the  bottom,  the  revolu¬ 
tions  of  the  drum  arc  decreased  by  increasing  the  weights  on  the  pend¬ 
ant  to  90  or  100  pounds,  the  dynamometer  showing  from  35  to  40  pounds; 
and  the  moment  of  the  cyli  nder’s  striking  the  bottom  is  shown  by  the 
action  of  the  dynamometer  and  the  cessation  of  the  revolutions  of  the 
drum.  When  the  cylinder  reaches  the  botto  m,  a  few  turns  arc  allowed 
to  run  out,  but  not  enough  to  allow  the  wire  to  reach  bottom  and  kink. 

The  told  is  then  cast  off  from  the  dynamometer-wheel,  to  allow  it  to 
tu  in  freely,  and  the  officer  in  chargetakes  hold  of  the  endless  rope  and 
I  hauls  in  until  lie  thinks  the  cylinder  is  oif  the  bottom  with  the  sinker 
detached;  the  men  then  man  the  rope  and  reel  in  50  fathoms,  when  the 
odicer  again  tries  the  line  himself,  and,  if  still  satisfied  that  the  sinker 
has  been  detached,  the  wire  is  clamped,  the  endless  rope  taken  off,  the 
dynamometer-wheel  unshipped,  and  the  belt  or  rope  passed  from  the 
!  drum  to  thcreeling-in-apparatus,  as  shown  in  the  dotted  line,  Plate  XVII. 

I  All  being  ready,  the  men  go  to  the  cranks  of  the  reeling  iu-aiiparatus, 
the  wire  is  undamped,  and  the  reeling  in  is  begun,  slowly  at  first,  but 
after  a  little  while  as  fast  as  the  men  can  do  it.  In  reeling  iu  or  paying 
out,  petty- officers  stand  on  the  platform  outside  of  the  ship  on  each  side 
!  of  the  drum,  wi  th  round  sticks  in  their  hands,  to  guide  the  wire  fair;  the 
inner  ends  of  the  sticks  are  lashed  to  the  rail  of  the  platform,  so  that  in 
case  it  is  necessary  the  men  may  let  them  go  for  a  time. 

When  the  self  registering  thermometer  arrives  at  the  platform,  it  is 
castoff  from  the  stray-line  and  its  reading  noted;  and  when  tiie  specimen- 
cylinder  comes  to  hand  the  line  is  unbent  from  it,  and  tlie  specimen  ot 
tlic  bottom  is  removed  and  put  in  bottles,  which  are  properly  labeled, 
with  the  date,  number  of  cast,  and  the  latitude  and  longitude. 
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TIic  stray-line  is  now  unbent  from  the  wire;  the  counter  removed 
from  the  drum  ;  the  drum  is  unshipped  and  placed  iu  a  tub  containing 
a  solution  of  caustic  soda,  which  is  renewed  from  time  to  time;  and  the 
machine  is  taken  down  and  stowed  in  a  secure  place. 

In  reeling  in,  a  pan  of  the  solution  of  caustic  soda  and  a  hand-swab 
are  kept  near  the  drum  to  wet  the  inner  turns  of  the  wiije.  The  caustic 
soda  ju’eserves  the  wire,  but  eats  up  the  solder  on  the  splices,  requiring 
a  renewal  of  it  occasionally. 

Both  in  running  down  and  reeling  in,  an  officer  is  stationed  to  note 
the  time  of  every  100  revolutions,  and  also  the  number  of  the  splices. 

The  revolutions  must  not  be  confounded  with  fathoms;  for,  though  the 
first  turns  on  the  drum  will  be  a  fathom  for  each  one,  the  diameter  is 
constantly  increasing,  and  therefore,  after  the  first  layer  or  two  of  wire 
is  on,  there  is  a  slight  gain  iu  the  length  of  the  wire  for  each  turn. 

The  following  table  will  perhaps  make  the  matter  clear: 


Kiinibi  r  of 

HpliCCH. 

Nunibtr  of  revo- 
Ititioiiti. 

Nuinlior  of  fnib- 

OIIIH. 

Gain  of  rntliomn. 

UntCM  of  f^oin. 

1 

•J40 

2li 

o 

1  fatboin  to  12fl  rcvolulions. 

2 

:^o 

.MO 

10 

1  liititoiii  1o325  I'ovdiutioiis. 

a 

€00 

€J0  1 

20 

1  faihoni  to  30  lovoliitions. 

4 

i.eoo 

l.lSIO 

30 

1  i'athoin  to  -10  revulutionn. 

When  bottom  is  reached,  the  counter  is  read  and  the  number  of  rev 
olutions  is  noted,  iu  leeling  in,  and  when  the  last  splice  out  has  come 
back  to  the  reel,  the  counter  is  again  read.  This  number  of  revolutions 
gives  the  splice,  and  by  looking  at  the  table  the  corresponding  number 
of  fathoms  is  found.  Then  the  difference  between  the  whole  number  of 
revolutions  and  the  number  of  revolutions  at  the  splice  is  taken,  and ^ 
by  interpolating,  the  number  of  fathoms  corresponding  are  found. 

EXAMPLE. 

Bottom  :  Number  of  revolutions,  S50. 

Splice:  Number  of  revolutions,  800  by  table. 

Third  splice. 

Difference  between  whole  number  of  revolutions  and  revolutions  of 
splice,  50. 

Gain  by  table,  20  nearly. 

Length  of  wire  out,  872. 

Stray-line,  minus  height  of  reel  from  water,  25. 

Depth,  807  fathoms. 

Now,  when  the  machine  is  put  into  use,  the  weight  of  the  wire  out 
tends  to  wind  it  very  tightly  on  the  drum  as  it  comes  iu;  therefore 
there  is  a  constant  change  in  the  number  of  revolutions,  sometimes 
gaining,  sometimes  losing,  so  that  equal  revolutions  do  not  give  equal 
numbers  of  fathoms;  hence  the  necessity  for  the  table. 

The  journal  of  soundings  is  kept  as  in  the  form  shown  on  page  18, 
which  is  a  copy  of  one  of  the  soundings  of  the  Tuscarora. 
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Journal  of  drrp  sen  samulinss^  jVor/A  Pacific  Ocean ^  by  United  States  steamship  Tusearoray 
Commander  George  E.  Belknap,  commanding ; 

Yokohama,  Japan,  to  Cape.  Flattery, 
via  Jllcntian  Islands. 

Cast  No.  28.— June  17,  IS74. 


Forco  .  U.S  lo  1. 

I  Wrnllicr .  I  li  c  f  clondii,  cirrus.  Prop,  clrnr. 


Xnmbcr .  23.  '  Lntiinde.  42^  57'  X..  oIjji. 

,  I  Lon-imde,  cliro. 

Hpnr .  9  li.  50  m.  M  s..  n.  m.  i  B:i ruin «■  ter,  30.10  ;  tlier.  nti'd,  55o.P, 

"  .  Variable.  i  Ti-nipcrnlureH : 

^  I  x\ir.  54°.C.  D.  B.:  55°  W.  B. 

.  0.5  lo  1.  1  Sc.T  surface.  ^9^  .5. 

Wrnlber .  li  c  f  clonds.  cirriie.  Prop,  clear.  3.  Under  .■iiirfiice  700  fins.,  3^“— O®  49=330.5l.  (I8H3  ) 

Depth.  4.35G  fms. 

,  .  Smooth.  I  Bfittnni.  veUowish  mad  with  nnnd  and  specks  of  laca. 

I  Lino .  Piano  wire.  No.  2i  Snrface  current,  3  fins.  N.  B. 

Undercurrent: 

Sinker .  g-liich  shot  and  19  lbs.  lead  weight  on  I  10  fms..  3  fms.  XE.  by  X. 

.  ,  casting.  ■  20  fnis.,  3  fms.  X.  W. 

.  71  lbs.  30  fms..  1  fill.  W. 

....  .50  fills.,  IJ  fins.  W. 

Machino .  Sir  William  1  homson  s.  \  too  fins.,  -J  fms.  W.  by  S 

*  ,  „  ..  .....  I  ^  *■">«■  SW.  bv  S. 

App.  for  spec.  Belknnp  cylinder.  Xo.  1.  j  Value  of  sounding.  nudoiibtodlT  good. 

Current  sliown  by  obsenntioii  (hiring  past  24  lioiiis,  N.  45°  E.,  3  fins,  per  Iioiir. 

'!i  i  I Sr'- 


!  9  50  I  54  n.  ni. 

9  I  52  I  02  I  n.  ni, 

9  I  52  i  53  O.  in. 

9  '  53  43  '  a.  in. 

9  54  33  ,  a.  ni. 

'  9  ^  55  I  2.5  1  II  ni. 

!  9  5C  10  I  a.  m. 

9  .57  H  I  a.  m. 

9  53  lu  a.  m. 

'9  59  07  a.  ni. 

10  :  on  ‘  OP  !  a.  HI. 

10  1  I  11  I  a.  m. 

10  1  2  ir.  n.  III. 

10  3  ;  22  a.  III. 

10  I  4  1  29  ^  n.  Ill 


]  Inter- 
1  rat 

J? 

Sec.  ! 

1 

03 

51 

50 

50 

52 

54  . 

j-... 

55 

50  . 

57 

1  1 

Ul 

1  I 

03 

1  1 

a*. 

!  1 

00 

1 

07 

1 

07 

1 

11 

I 

10 

1 

13 

I 

13  ! 

1 

14 

1 

16 

1 

17 

1 

13 

1 

19 

1 

20 

1 

17  . 

1  1 

10 

1 

17  . 

1 

1 

1 

24 

1 

24 

1 

2ft 

1 

42 

1 

42 

1 

40 

1 

50 

1 

53 

1 

tw 

2 

05 

1 

39 

30 

Fine  calm  weatlicr :  engines  mored  occasionally:  Lieu¬ 
tenant  F.  M.  Symoiids  went  out  in  wliale  hont  to  trv 
under-siirfnco  ciinents. 

Before  beginning  Ibis  east,  wound  70C  fathoms  mote  nf 
wire  on  the  reel,  Keel  so  much  si  mined  hj  these  deep 
c.'islE  that  (he  wire  will  have  to  ho  wonnd  uiioii  a  new 
one. 

At  end  of  east  kept  on  course  under  fore  and  aft  soil,  fore* 
sojl,  and  steam  ;  wind  rery  light. 

SRtilAL  TRMrP.KATURKS. 


10 

fniE. 

420.7 

-00.00  = 

=420.7. 

Xo 

10145. 

15 

1  ms. 

300.5 

-00,01 

360..J9. 

No. 

101 15. 

25 

flllH. 

330.C 

-00.0-2= 

--330.50, 

Xn. 

1  ft  14.5. 

50 

fms. 

320.7 

-00.03= 

=320, 

Xo. 

I«143. 

100 

fms.. 

3.30. 1 

-00.07- 

=330,33. 

Xo. 

10143. 

300 

fms.. 

,  330.8 

-0O.2U 

=330..'V9. 

Xo. 

I8M.5. 

500 

fins  , 

310.5 

-00.35  = 

=340.15. 

Xo. 

Iftl45. 

700 

fms., 

340  - 

-00.49- 

=:rjo.5i. 

Xo. 

ISI43. 

Writkl*  t—  sxllrf.  Dyn.  iimL 

I2-'*lhi* .  43  lbs. 

]*'*♦ . 41  Ihs. .  .. ,  5o  fms. 

CS  Ihs .  3li  Ills  - 7U  fms. 

-■»<»  Ihs . 30  Ihs _ no  fin.s. 

25  lbs  . 10  lh.«  ...  170  fms. 

40  lbs .  1ft  Ihs...  970  fills. 

90  Ihs . 35  Ihs. .  .3,390  fms. 

112  111* .  40  lbs.  .3.000  fms. 

ISO  IIm .  . 47  lbs  .. 3,935  fms- 

Xuniher  of  ruroliilions,  4,071. 

N'liiiibcr  of  tiicasiii'cd  fjtliams .  4  331 

Stray  linn .  ’  n>; 


Time  going  out . j  52  j  3C  JCom'gin  1  30  10 

Finished .  12*  Yl' 

Total  time  of  cast . .  a  26  57* 


TABLES  OF  DEEP  SEA-SOUNDINGS, 


NOKTH  PACIFIC  OCEAlSr, 

OnTAINKD  IN 

UNITED  STATES  STEAMSHIP  TUSCARORA  (THIRD  RATE), 


Commander  G.  E.  BELKNAP,  Commanding. 
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SOUNDINGS  OX  EXPERIMENTAL  LINE  OFF  SAN  FRiINCISCa. 


S'o.  of 

U18t. 

Latiliulo. 

.ongitadc- 

'Nntiiro  of  boltoni. 

Itcmarks. 

1873. 

N. 

AV. 

Aug. 

13 

1 

37  30 

123  01 

141 

Bine  mini. 

2 

37  28 

123  13 

8:10 

Blue  mud. 

3 

37  27 

123  21 

1015 

Blue  miul. 

4 

37  25 

123  20 

1105 

Blue  iiiuil. 

7 

37  27 

12.3  a  i 

Rope  broke. 

<; 

37  27 

123  33 

1301* 

Blue  iiiinl. 

Aug. 

11 

7 

37  21 

123  .75 

Not  ohiaiiicd. 

8 

37  21 

123  55 

1040 

Blue  miifl. 

37  21 

12:t  36 

.  . 

Wire  broke. 

10 

37  21  1 

123  38 

Wire  broke. 

Aug. 

1.7 

11 

37  28  ' 

1 

123  05 

503 

Blue  intiil. 

SOUNDINGS 

OFF  AND  ON  SHORE  BETWEEN  CAPE  FLATTERY  AND  SAN  FRANCISCO. 

Ort. 

17 

1  ' 

<18  00 

12.7  10 

70 

Fine  Idark  sand  and  mud. 

Line  1.  ^ 

Ocl. 

18 

2  ‘ 

<17  47 

125  20 

1 18 

Black  .sand  nnd  gravel. 

; 

17  1.7 

125  27 

3(^0 

Clay  wiili  line  dark  sand. 

<1 

47  13 

12,7  37 

.770 

No  speeiuien. 

liiiie  parted  in  reel- 

.7 

<17  11 

12.7  15 

G2:l 

Clay  with  liiio  sand. 

ing  in. 

(! 

47  3!» 

125  .73 

780 

Grcoiiisli  mud  and  fine  .«'atid. 

7 

17  37 

12.7  5!) 

700 

Ooze  and  clay. 

8 

<17  32 

120  14 

1003 

Brown  iiitid  and  oozo. 

<17  2.7 

120  23 

1301 

Clay,  mud,  ninl  ooze. 

Or1.18-l‘) 

10 

47  11 

12(5  12 

l:J37 

Liglit  lirown  mud  and  onze. 

On. 

1!) 

1 1 

47  01 

127  01 

1:185 

Blue  clav  and  hrowii  mud 

mixed,  giving  it  variegated 

appearaiicc. 

12 

<10  41 

127  42 

1402 

Ooze  and  hrowii  mud. 

Orl. 

ao 

13 

<10  14 

128  48 

1 535 

Clay,  hrown  mud,  ami  ooze. 

11 

15  18 

128  .77 

1.730 

Ooze. 

Line  2. 

On. 

21 

1.7 

4.7  10 

127  38 

1570 

Brown  ooze. 

10 

4.7  10 

12(>  35 

1408 

Ooze. 

17 

<15  10 

125  18 

1578 

Clay. 

On. 

22 

18 

<11  57 

125  20 

1.732 

Cl.'iy  with  s]iecks  of  coar.^e 

hlaek  saml. 

, 

10 

41  51 

12.7  13 

831 

Fine  gr.-iy  sand  with  hlaek 

1 

specks. 

20 

<11  .71 

125  05 

7.a3 

Blue  mini  wiili  fme  hlaek  sniid. 

21 

44  .73 

125  01 

.72.7 

1  Int'tl cl.'iy  with  fine  hl’k specks. 

22 

11  .72 

121  .7.7 

201 

Cl.'iy. 

23 

41  .72 

121  17 

2:17 

Gray  sand  with  hlnrk  specks. 

21 

11  51 

124  40 

200 

Gray  sand  wiih  hlaek  specks. 

2.7 

41  .70 

121  ai 

131 

Gray  sand. 

2(i 

11  40 

121  28 

07 

Alnd  and  gray  sand. 

-  On, 

23 

27 

43  .75 

121  37 

100 

Blue  mud  and  sand. 

Running  down  the 

1 

coast. 

1 

28 

<13  2.7 

121  :12 

01 

Dark  sand. 

Line  3. 

1 

20 

43  20 

121  41 

MU 

Dark  sand. 

.3(1 

43  27 

121  48 

1  180 

No  specimen. 

Line  parted  in  reel¬ 

i 

i  31 

43  27 

121  .77 

402 

Dark  sand  with  hlaek  specks. 

ing  in. 

' 

i  32 

43  27 

125  00 

1  710 

Dark  sand  with  hlaek  specks. 

21 

!  3.3 

•13  08 

125  2:1 

1002 

Clay,  mud,  and  specks  of  hlaek 

1 

sand. 

31 

43  07 

12.7  14 

1270 

Clay  and  mud. 

1 

37 

<13  10 

12.7  40 

n;84 

No  specimen. 

'  On. 

2.7 

:ui 

43  12 

127  00 

1080 

Brown  ooze  with  panicles  of 

sand. 

DEEP-SEA  SOUNDINGS  IN  THE  NORTH  PACIFIC  OCEAN. 
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SOUNDINGS  OFF  AND  ON  SHOllE  BETWEEN  CAPE  FLATTEIIY  AND  SAN  FIIANCISCO. 


I  Oct.  2.1 
Oci.  QfJ 
Oct.  27 


Nov.  I 
Nov.  2 


Yellow-brown  oozo. 

Yellow-brown  ooze.  Line  4. 

Brown  ooze. 

Rock,  few  particles  of  black 
sand  came  up. 

Cloy  ooze. 

Grccnisli  clay. 

Cl.ay  and  brown  ooze. 

Calcareous  sand  with  black 
sjiccks,  and  Globcrgaret/a 
and  Obulink  shells. 

Clay  ooze. 

Greenish  clay  and  ooze  with 
particles  of  sand. 

Greenish-clay  ooze. 

Whitish-clay  ooze;  calcareous, 
with  iniiiiile  sIiuHh. 

Clay  ooze. 

Clay  ooze. 

Clay  ooze. 

Clay  ooze. 

Whitish  clay  ooze  with  line 
sand. 

Clay,  rniid,  fine  sand. 

Hard  gray  sand. 

Har<l  gray  sand.  Line  5. 

Hard  gray  sainl.  Bottom 

1  lard  gray  sand.  only  fc 

No  spccinicn,  but  undnubted-  were  1 
ly  hard  sand. 

Gray  sand. 

Hard  gray,  sainl. 

Greenish  mud  and  black  santl. 
Ch'ayish-black  sand. 

Cl.ay  ooze. 

Cl.ay  and  mud. 

Clay  ooze.  Line  G. 

Clay  ooze. 

Cl.aj'  ooze. 

Black  sand. 

Black  sand. 

Black  sand.  Line  7. 

Black  sand. 

Black  sand  ainl  mini. 

Clay  mud. 

Clay  ooze. 

Clay  ooze. 

Clay  ooze. 

Clay  ooze. 

Gray  and  bluish  ooze. 

Brown  and  greenish  ooze  Line  8. 
mixed. 

Whitish-clay  ooze. 

Brown  ooze. 

Gray  suiul. 


Line  5. 

Bottom  so  hard  that 
only  few  particles 
were  brought  up. 
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SOUNDINGS  OFF  AND  ON  SHORE  BETWEEN  SAN  FRANCISCO  AND  SAN  DIEGO. 


Date. 


Xo.  of 
cost. 


Latitadc.  iLoDgitodc. 


Depth 
Id  uns. 


1873. 


N. 


W. 


O  / 


Xatarc  of  bottom. 


He  marks. 


Dec. 

20 

1 

37  20 

122  51 

2 

37  18 

122  54 

3 

37  15 

122  50 

4 

37  12 

123  05 

5 

37  04 

123  22 

Dee. 

21 

6 

3G  48 

124  03 

7 

30  37 

123  5G 

8 

30  34 

123  37 

9 

3G  32 

123  11 

Dee. 

22 

10 

3G  27 

122  54 

11 

3(5  28 

122  31 

12 

30  20 

122  09 

13 

3G  25 

122  04 

Dec. 

21 

14 

3G  13 

121  50 

15 

30  10 

121  5G 

IG 

3G  OG 

122  04 

17 

3G  02 

122  12 

Dec. 

25 

18 

35  52 

122  29 

19 

35  40 

122  52 

20 

35  28 

122  44 

21 

35  2G 

122  17 

22 

35  24 

121  5-2 

Dec. 

2G 

23 

35  21 

121  38 

24 

35  19 

121  31 

25 

35  17 

121  21 

2G 

35  15 

121  12 

27 

35  15 

121  02 

28  1 

35  15 

120  58 

29 

35  01 

120  44 

30 

3-1  59 

120  47 

31 

3-1  55 

120  53 

32 

34  45 

121  OG 

‘ii 

34  3G 

121  IG 

Dec. 

27 

31 

31  2:1 

121  32 

35 

:«  29 

121  23 

30 

31  09 

121  33 

37 

31  03 

121  14 

38 

3:3  59 

121  13 

Dee. 

28 

39 

3:3  4G 

12L  05 

40 

3^3  41 

120  50 

41 

33  38 

120  38 

42 

a3  35 

120  28 

43 

3:3  33 

120  14 

44 

33  32 

no  59 

45 

a3  IG 

no  50 

Dec, 

29 

40 

07 

no  53 

47 

32  54 

120  00 

48 

32  41 

120  IG 

49 

32  29 

120  03 

50 

32  20 

no  52 

51 

32  28 

1 19  32 

52 

32  23 

119  21 

113 

181 

358 

G73 

1200 

21 G5 
2104 
1940 
1635 
1G50 
1170 
48G 
100 
207 


GfiG 

988 

882 

1814 

1905 

1940 

2041 

8G2 


499 

437 

371 

280 

117 

(i5 

4G 

80 
17G 
300 
400 
1995 
1 198 
19S8 
1783 
MG7 
1G74 
1092 


530 

G04 


2G0 

123 

512 

551 

1633 

1052 

844 

709 

759 


Grayish -block  sand. 
Grnyisli-bliick  snntl. 
Grayish-black  sand. 

Hard  black  sand. 

Grnyisli-blnck  sand  and  Hue 
gravel. 

Greenish  mud. 

Greenish  mud. 

Greenish  iiuul  or  ooze. 
Greenish  mud. 

Greenish  mud. 

Greenish  mud  with  black  sand 
Dark  mud. 

01-0)^511- black  gravel.  ! 

Greenish-black  sand  with  i 
shcll.H. 

Very  hard  grayish-black  sand.  1 
Rock.  j 

Hard  grayish-black  sand.  | 
Greenish  mud  and  sand.  i 
Greenish  mud.  ^ 

Grcciiisli  ooze  with  particles 
of  fine  sand. 

Greenish  ooze. 

Greenish  mud  witli  fine  gray  j 
sand. 

Hard  black  sand. 

Hard  black  sand. 

Dark- greenish  mud. 
Dark-green i.sli  niiuL 
Greenish  mud. 

Greenish  mud. 

Greenish  mud  with  fine  par¬ 
ticles  of  sand. 

Clay  mud. 

Dark  mud  and  sand. 
Dark-greenish  mud. 
Grayish-black  santl. 
Dark-green  mud. 

Green  mud  and  sand. 
Greenish  ooze. 

Greenish  luiid. 

Hard  black  s;ind. 

Greenish  mud. 

Greenish  sand,  mud,  and 
gravel. 

Coarse  gray  sand. 

Greenish  iniui. 

No  specimen. 

Black  saud. 

Hard  black  sand. 

Hurd  black  sand. 

Hard  block  suiid. 
Yellow-brown  mud. 
Grayish-black  sand  and  gravel 
Yellowish -brown  mud. 

Gray  sand. 

Yellowish  mud  and  suud. 


Line  1. 


Line  2. 


Line  3. 


Line  4. 


I  Line  5. 
I 


Line  6. 


Line  7. 


Line  8. 
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SOUNDINGS  OFF  AND  ON  SHORE  BETWEEN  SAN  FRANCISCO  AND  SAN  DIEGO. 


Dull’. 

No.  of 
CAbt. 

I.nlituik’. 

Longitude. 

j 

Depth 

ill  lUlH. 

Nature  of  hotloui. 

Iloiii.'irkH. 

1 87a 

N. 

o  / 

w. 

o  / 

11 

119  07 

727 

Lie'll t-;;i'ccnisli  iiiiid  witli  |>ai'> 

tides  orsniid. 

Dir.  :{0 

f)! 

32  15  1 

1 18  51  1 

095 

Onny  niitl  liinck  Siiinl. 

.'io 

32  18 

1 18  27 

955 

Yellowisli-hrowii  iiiiid. 

5ii 

32  22 

118  52 

415 

Coarse  gray  sail (]  witli  iiiiniitc 

shells. 

.17 

32  22 

117 

784 

Yellowish -green  iiitid. 

58 

32  33 

117  28 

G87 

Dark  mud.  j 

TABLES  OF  SOUNDINGS 

FOR 

SUBMARINE  CABLE 

BETWEEN 


C^LIFORISri^  ^ISTD 
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DEEP-SEA  SOUNDINGS  IN  THE  NORTH  PACIFIC  OCEAN. 


SOU.VDI>'GS  between  SAN  DIEOO,  CALIFORNIA,  AND  IIONOLULO,  HAWAIIAN  ISLANDS. 


Date. 

N'o  of 
coat. 

Latilcdc.  ] 

.oQSUadc. 

Dcplli 

ID  fma. 

!Katiire  of  bottom. 

Itcmarks. 

1874. 

N. 

w. 

Jnn. 

G 

1 

32  31 

117  20 

71 

G.  ny  nnd  black  eqiicI  and 

broken  shells. 

2 

32  31 

117  22 

355 

Dark  mild  witli  Gnc  sand. 

3 

32  30 

117  24 

6-22 

Dark  mud  with  Gne  sand. 

4 

32  27 

117  27 

579 

Dark  mud. 

5 

32  17 

117  47 

10.53 

Greenish  innd. 

Jnii. 

7 

G 

32  04 

118  12 

203 

Kock. 

Took  n  eleiplirate 

7 

32  00 

118  26 

595 

Grnv  sand  with  fine  black 

cast ;  obtained  328 

specks. 

fa  t  liom  s  sa  luly  hot- 

8 

31  5G 

118  41 

566 

Gmv  sniid  with  blnck  specks. 

torn;  concluded  it 

9 

31  51 

119  03 

980 

\Vliitish-"rccn  mud. 

to  l>c  the  cap  of  a 

10 

31  43 

119  28 

1915 

Ycllowisli -brown  mud. 

submarine  peak. 

Jail. 

8 

11 

31  25 

120  04 

2177 

Brown  mud. 

12 

31  04 

120  46 

2178 

Brown  mud. 

■El 

30  52 

121  37 

2246 

Yellowish  brown  mud  orooze. 

Jqii. 

9 

14 

30  39 

122  28 

2251 

Yellowish  brown  mud  orooze. 

15 

30  31 

123  15 

2103 

Yellowi.sli  brown  inn d  orooze. 

Jail. 

10 

IG 

30  IG 

124  08 

2363 

Yellowish-brown  clay,  very 

sticky. 

17 

29  55 

125  12 

2049 

Hard  black  sand. 

Jan. 

11 

18 

29  53 

126  06 

2199 

Yellowish-brown  ooze. 

19 

29  39 

126  59 

2400 

Ycllowisli-brown  ooze. 

Jan. 

12 

20 

29  15 

128  05 

2409 

Yellowisli-browii  ooze. 

21 

28  58 

128  48 

2517 

Ycllo wisli-brown  ooze. 

22 

28  42 

129  34 

2583 

Li"lit-yellowisli-brown  mud. 

Jnn. 

13 

23 

28  22 

130  28 

2587 

Yellowish-brown  mud. 

Jan. 

14 

24 

28  19 

131  19 

2604 

Yellowish  brown  mud  orooze. 

25 

28  08 

132  05 

2356 

Y cllowisb  brown  ooze  or  mutl. 

Jnn. 

17 

2G 

28  03 

132  35 

23i3 

Yellowish-brown  ooze. 

Jan. 

18 

27 

27  45 

132  22 

2510 

Yellowish  brown  iiiiid  orooze. 

28 

27  30 

134  11 

2477 

Yellowish  brown  mnd  orooze. 

Jan. 

19  1 

2'.) 

27  10 

131  53 

2511 

Yellowish  brown  mud  orooze?. 

30 

26  51 

135  51 

2140 

Ycllowisli  brown  niudoroozc. 

3] 

2G  3G 

136  38 

2:156 

Yellowish-brown  mnd. 

Jan. 

20 

32 

2G  22 

137  22 

2159 

^^Mlitisb  mud  or  ooze. 

33 

26  15 

138  10 

2650 

Yellowish- browTi  mini. 

Jan. 

21 

31 

26  09 

139  00 

2689 

Yellowish-brown  mnd. 

35 

25  59 

139  45 

2628 

Yellowish  brown  mnd  orooze. 

Jan. 

22 

3G 

25  52 

140  40 

2695 

Yellowish  brown  mnd  orooze. 

37 

25  43 

141  31 

2553 

Ycllowisli  brown  mnd  orooze. 

25  3G 

112  14 

2618 

Yellowish  bl•o^vn  mud  orooze. 

Jnn. 

25 

3D 

25  21 

142  29 

2690 

Ycllowisli  brown  mnd  orooze. 

40 

25  08 

143  18 

2631 

Ycllowisli  brown  mnd  orooze. 

Jan. 

2G 

41 

21  59 

144  04 

2811 

Yello^v•isll  brown  niudoroozc. 

42 

24  49 

144  52 

2811 

Yellowish  brown  niudoroozc. 

Jan. 

27 

43 

24  40 

145  35 

2856 

Yellowish  brown  niiid  or  ooze?. 

44 

24  23 

146  19 

29S2 

Yellow-brown  mud  or  ooze. 

Jan. 

28 

45 

24  08 

147  03 

2922 

Yellow-brown  mud  eir  ooze. 

4G 

2:1  51 

147  47 

2993 

Yellowish  brown  mud/>rooze?. 

Jan. 

29 

47 

23  38 

148  42 

2982 

Ye?llow-brown  inuel  or  ooze. 

48 

23  20 

149  37 

2936 

Yellow-brown  nitid  or  ooze. 

49 

23  10 

150  31 

3051 

Yellow-brown  inuel  or  ooze. 

Jan. 

30 

50 

23  01 

151  26 

3053 

Yellow-brown  mud  or  ooze. 

51 

22  50 

152  17 

2953 

Yellow-brown  mud. 

Jan 

31 

52 

2*2  40 

153  17 

2726 

Y<;llow-brown  iiiiid  or  ooze. 

53 

22  26 

154  01 

2562 

Yellow-brown  nmd  with  fine 

particles  of  sand. 

Feb. 

1 

m 

22  10 

151  52 

2488 

Yellow-brown  nmd. 
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SOUiNDINGS  BETWEEN  SAN  UIEGO,  CALIFORNIA,  AND  HONOLULU,  HAWAIIAN  ISLANDS. 


rjititmlo.  Longitmlc.j 


Nature  of  bottom. 


275*2  Bmwi)  innil. 

302B  J{rnwn-inii(l  ooze  with  fiiit 
particles  of  sand. 

203G  Brown  ihihI  with  tine  saiul. 
dOri  Yellowitfli-grny  sand. 

403  Wliitisli-gray  sand. 

\VIiitc  coral. 

27*2  ^Vliiiisli-gray  snnd. 

255  Wiiitisli-gray  snnd. 


SOUNDINGS  BETWEEN  HONOLULU,  HAWAIIAN  ISLANDS,  AND  TORT  LLOYD,  BONIN  ISLANDS. 


Mar.  17  1 


19  G 
7 

20  8 

9 

21  10 
11 

22  J2 
13 

23  14 
15 

24  JG 
17 

25  18 
19 

2G  20 
21 

27  22 

29  23 
24 

30  25 
2G 

31  27 
23 


Gray  sand  with  black  specks 
and  coral. 

Coarse  whilish  sand  with 
pieces  of  lava  the  size  of 
small  pebbles. 

Coarse  whitish  sand. 
Yellow-brown  ooze. 
Yellow-brown  ooze. 
Yellow-brown  ooze  on  rock. 
Bock. 

Bock ;  black  sand. 
Yellow-brown  ooze. 
Yellow-brown  ooze. 
Yellow-brown  ooze. 

Bock. 

Yellow-brow'n  ooze. 
Yellow-brown  ooze. 

White  coral  with  lumps  of  lava 
No  specimen. 

Yellow-brown  ooze. 
Yellow-brown  ooze. 
Yellow-brown  mud  or  ooze. 
Yellow-brown  ooze. 
Yellow-brown  ooze. 

Light  yellow-brown  ooze. 

'Wbitisli  crcam-colorcd  ooze. 
Coral  mud. 

White  coKil. 

White  coral. 

White  coral  and  sand. 

Light  yellow-brown  ooze. 
Yellow-brown  mud  with  piece 
of  lava. 

Yellow-brown  mud. 
Yellow-brown  oozej  grains 
of  sand. 

Yellow-brown  ooze. 

Dark  yellow-brown  niiid. 
Yellow-brown  mud. 
Yellow-brown  mud. 
Yellow-brown  mud. 
Yellow-brown  mud. 
Yellow-brown  mud. 


Wire  broke  in  reel 
iug  in. 
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SOUNDINGS  BETWEEN  HONOLDLD,  HAWAIIAN  ISLANDS,  IND  PORT  LLOYD,  BONIN  ISLANDS. 


Date.  Latilado.  LoDgitnde. 


April  6 
April  7 


April  8 
April  9 

April  10 


April  11 
April  12 
April  13 

April  14 

April  15 


Depth 
in  fmB. 

Nntoro  of  boltom. 

3009 

Yel!ow-brown  mud. 

1400 

Coral  limestone  and  sand. 

30i3 

Yellow-brown  mud. 

2938 

Yellow-brown  mud ;  lump  of 
lava. 

2042 

Coral  limestone  with  sand. 

2173 

Coral  limestone  with  sand. 

3075 

Yellow-brown  ooze. 

3273 

Yellow-brown  mud. 

1499 

Coral  limestone  with  specks 
of  lava. 

29.56 

No  specimen. 

302:3 

1  Yellow-brown  ooze. 

3061 

Yellow-brown  ooze. 

3287 

No  specimen. 

1712 

Coral  limestone  with  parti¬ 
cles  of  sand. 

2534 

Yellow-brown  ooze  with  hard 
lumps  of  clay. 

3018 

Yellow-brown  ooze  with  par¬ 
ticles  of  black  sand. 

1700 

Corol  limestone  with  porti- 
clcs  of  lava. 

2080 

Gray  sand  with  black  specks. 

1331 

Coral  limestone  with  specks 
of  lovo. 

814 

Gray  sand  with  specks  of  coral 
and  lava. 

,  487 

Coral  limestone. 

Cylinder  came  up 
battered.  Must 
have  struck  rock. 


Islands  in  sight. 


SOUNDINGS  BETWEEN  PORT  LLOYD,  BONIN  ISLANDS,  AND  YOKOHAMA,  JAPAN 


April  18 


April  19  I 


April  20 


April  21 


April  22 


27  07  142  07 

27  16  141  56 


27  47  141  50 

28  09  141  42 


5  28  56  141  50 

6  29  56  141  52 


30  29  141  04 

8  31  18  140  53 

9  32  13  ’  140  37 

10  32  58  140  22 

11  a3  46  140  21 

12  34  31  140  14 

13  34  45  140  01 

14  34  53  139  46 


Coral  and  broken  shells. 

Lava,  coral,  small  and  broken 
shells. 

Coral  limestone  with  specks 
of  lava. 

Coral  limestone  with  lumps 
of  lavo. 

Coral  limestone  with  lumps 
of  lava  and  broken  shells. 

Slaty-brown  mud,  with  par¬ 
ticles  of  lava,  sand,  and 
broken  shells. 

Lumps  and  particles  of  lava 
with  brown  mud. 

ILard  with  fine  particles  of  lava. 

Hluo  mud  with  coarse  sand. 

Lava;  small  specimen. 

Coral  ond  broken  shcll.s. 

Illue  mud  with  lava. 

Groyish-bluck  sand. 

Broken  shells. 


Cylinder  enmo  up, 
batteicd  on  point. 

No  Sima  light  bear¬ 
ing  (p.c.)  NW.  by 
N..  distant  10  ms. 


TABLES  OF  SOUNDINGS 


FOR 

STJBMARIITE  CABLE 

BETWEEN 

OJ^LIIT'ORNI^  A.lSrD 


NORTHERN  ROUTE. 


DEEP-SEA  SOUNDINGS  IN  THE  NORTH  PACIFIC  OCEAN. 


SODXDIXGS  between  YOKOHAMA,  JAPAN,  AND  TANAGA  ISLAND,  ALEUTIAN  CROUP. 


Date. 

Vo.  of 
cast. 

Lot  it  lido. 

..ongitndo. 

Dcpili 
in  fina. 

'Nniuro  of  bottom. 

June 

0 

1 

N. 

o  / 

34  58 

E. 

O  i 

1 10  03 

50 

Grayish-black  sand;  shells. 

2 

35  04 

140  15 

235 

Gniyish-black  sand. 

3 

35  10 

140  27 

33 

Grayisb-black  sand  and  bro¬ 

ken  shells. 

4 

35  18 

110  3G 

19 

Grayish-black  sand  and  liro- 

ken  sheila. 

5 

35  2G 

140  44 

25 

Grayish-black  sand  with  bro¬ 

ken  shells. 

G 

35  33 

140  53 

15 

Grayish-black  sand  with  bro¬ 

ken  shells. 

7 

35  44 

141  on 

72 

Grayi.sli-black  sand. 

8 

35  52 

Ml  22 

580 

Grayish-black  sand  with  gray 

mud. 

June 

10 

0 

3G  13 

141  31 

871 

Dark  mud  with  grains  ofsand. 

10 

3G  33 

141  58 

1358 

Clay-colored  mud  with  fine 

particles  of  sand. 

11 

3G  58 

142  15 

1125 

Clay-colored  mud  with  parti¬ 

cles  ofsand. 

12 

37  19 

142  42 

1274 

Clay-colored  mud  with  fine 

particles  of  sand. 

June 

11 

13 

37  37 

143  01) 

1833 

Cluy-colorcd  ooze. 

14 

37  51 

M3  40 

3127 

Clay  mud. 

15 

38  11 

144  33 

4G13 

No  specimen. 

June 

13 

IG 

38  13 

142  09 

4IJ 

Groyisli-hlack  sand. 

17 

38  34 

M2  39 

1358 

Gray-black  sand. 

16 

39  09 

142  33 

1153 

Gray  sand  ond  mud. 

June 

14 

19 

39  3G 

142  41 

1017 

1  Clay-colored  mud. 

20 

40  10 

1  142  57 

G53  1 

Grayish-black  sand  with  fine 

gravel. 

21 

1  40  39  ' 

M3  25 

1137 

Clay-colored  mud,  sand,  and 

gravel. 

22 

41  09 

144  01 

22GG 

Grayish-black  sand. 

June 

15 

2;} 

41  25 

144  47 

285G 

Clay-colored  mud. 

24 

41  4G 

145  40 

3139 

Hard  yellow  solid  with  black 

specks. 

June 

IG 

25 

41  53 

146  08 

3587 

Yellowish  Olid  clay-colored 

mud  with  coarse  sand. 

2G 

42  08 

14G  50 

a507 

Yellow  and  clay-colored  mud 

with  s])ccks  of  lava. 

June 

17 

27 

42  .34 

1 17  38 

4310 

Yellow  ond  clay-hrowTi  mud. 

28 

42  57 

148  23 

435G 

Yellowish  mud  and  sand  with 

specks  of  lava. 

June 

16 

29 

43  21 

149  12 

4041 

Yellow  Olid  clay-colored  mud 

and  gravel. 

30 

43  47 

150  02 

4231 

Rocky. 

31 

44  10 

150  50 

4120 

Yellow  and  clay-colorcd  mud 

mixed. 

32 

44  28 

151  37 

4411 

No  H|iccimcii. 

June 

19 

33 

44  55 

1.52  2G 

4G55 

No  Hpcciincii. 

June 

20 

31 

4G  21 

151  25 

1445 

Grayish -black  sand  and  fine 

gravel. 

35 

4G  OO' 

150  45 

881 

Grayish-black  sand  and  Hno 

45  35 

317 

gravel. 

June 

21 

3G 

150  12 

Grayish-block  sand  and  gravel 

37 

45  07 

149  IG 

3:12 

Gniy  sand  and  gravel. 

38 

44  44 

149  23 

944 

Hard;  no  specimen  came  up. 

39 

44  23 

148  S3 

124G 

Grayish-black  sand. 

Komar  kn. 


Wire  broke.  Bot¬ 
tom  not  reached. 
Not  OD  profile. 


Point  of  cylinder 
cuine  up  battered. 

Wire  broke. 

Wire  broke. 
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SODiVDINOS  between  TOKOHAMA,  JAPaN,  AND  TANAOA  ISLAND,  ALEUTIAN  OnOUF. 


July  4 


.'>0  02 
50  22 

July  JO  61  51  06 

62  51  22  i 

July  J1  6:3  51  31 


61  51  3D 

I 

65  51  43 


July  12 


July  15 


j  Nature  of  Lottom. 


Grayish -black  sand. 

Clny-coloied  mud  with  fine 
particles  of  sand. 

Clay-colored  mud  with  gray 
sand. 

Hard  clay  and  mud. 

Grayish-bluck  sand. 

Clay-colored  mud  and  sand. 

Grayish-black  sand;  gravel. 

Clay-colored  mud. 

Coarse  grayish-black  sand. 

Coarse  grayish-block  sand. 

Gray  sand  with  specks  of  lava. 

Gray  sand. 

Grayish-black  sand. 

Grayish-black  sand  with  grav¬ 
el  and  cla3'-colored  ooze. 

Grayish-black  sand  witli  grav¬ 
el  and  pebbles  and  cla3'-col- 
ored  ooze. 

Wliitish  ooze  with  .sand. 

Whitish  ooze  with  sand. 

Clay  mud. 

Clay-colored  mud  with  fine 
sand. 

Clay-colored  ooze. 

Clay-colored  ooze. 

Clay-colored  mud  with  fine 
sand. 

Cln3'-colored  mud. 

Yellowish  mud  with  lumps 
of  hard  c]a3'^,  and  particles 
of  flue  black  sand. 

Yellowish  ooze  with  fine 
black  mud. 

Yellowish  ooze  with  fine  par¬ 
ticles  of  black  sand. 

Cla3'  with  particles  of  sand. 

Yellowish  mud  with  fine  sand. 

Ye  1  lewis h  clay  or  mud  with 
fine  sand. 

Yellowish  mud  with  fine  par¬ 
ticles  of  sand. 

Ycllow’ish  mud  with  sand  and 
luniijs  of  lava. 

Yello^viali  mud. 

Yellowish  ooze. 

Cla3' with  gravel  and  fine  sand. 

Cln3'-co]ored  mud  with  black 
sand  and  fine  gravel. 

Cla3'-colored  mud  with  frag¬ 
ments  of  lava  and  fine  sand. 

Cla3"-colored  mud  with  sand. 

Grayiiih-black  sand. 

Grayish-black  sand. 

Grayish-black  sand. 

Grayish-black  sninl. 

Grayish-bluck  sand. 
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SOUNDINGS  BETWEEN  YOKOHAMA,  JAPAN,  AND  TANAOA  ISLAND,  ALEUTIAN  OROUP. 


rcLf.1  1  “-I 


Kotora  of  bottom. 


July  15  82  51  25  1 

83  51  23-1 

July  16  84  51  22  i 

85  51  12 


July  17  94  51  28 

July  19  95  51  35 

96  51  44 

July  25  97  51  47 


Grayish>black  sand. 

Black  sand  with  gravel. 

Grayish -black  sand. 

Grayish-black  sand  and  lumps 
of  clay. 

Gray-black  sand. 

Gray-black  sand  and  gravel. 

Gray-black  sand. 

Gray-black  sand. 

Grayish-black  sand. 

Clay-colored  mud  widi  gray¬ 
ish-black  sand. 

Clay-colored  mud  with  gray¬ 
ish  black  sand  and  sponges. 

Clay-colored  mud  with  gray¬ 
ish-black  sand. 

Rocky,  with  grayish-black 
sand  and  pebbles. 

Broken  shells  and  pebbles. 

Black  sand. 

Rocky. 


Not  on  profile. 
Not  on  profile. 
Not  on  profile. 


Not  on  profile. 


Not  on  profile. 

Not  on  profile; 
cylinder  came  up 
very  much  bat¬ 
tered. 

Not  on  profile. 


SOUNDINGS  BETWEEN  TANAOA,  ALEUTIAN  ISLANDS,  AND  CAPE  FLATTERY. 


July  25  98 

99 

100 
lOL 

July  2G  102 


July  27  106 


July  28  110 


July  29  114 


Clay-colored  mud  and  black  Not  on  profile, 
sand. 

Black  sand  and  gravel. 

Black  sand. 

Black  sand. 

Clay-colored  mud  with  fine 
black  sand. 

Clay-colored  mud  with  dark 
sand  and  fine  gi'avel. 

Clay-colored  mud  with  fine 
gray  sand. 

Clay-colored  mud  with  fine 
gray  sand. 

Clay-colored  mud  with  bard 
lumps  of  clay  and  black  sand. 

Clay-colored  mud  with  black 
sand  and  gravel. 

Clay-colored  mud,  black  sand 
and  gray  gravel. 

Grayisli-bl’k  sand  and  broken 
shells. 

Clay-colored  mud  with  gray- 
black  sand. 

Clay  mud  with  fine  gray  sand.  Not  on  profile. 
Clay-colorad  mud  with  fine 
gray-black  sand. 

Clay-colored  mud  with  gray- 
black  sand. 

Clay  mud  with  black  specks.  Not  on  profile. 
Clay-colored  mud  with  fine  Not  on  profile. 
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SODNDING9  BETWEE.V  TaNAOA,  ALEUTIAJH  ISLANDS,  AND  CAl'E  FLATTERV.  | 

i 

Dnto. 

Krt.  of 
cant. 

Lnlitudc. 

Taingitnnc. 

ill  niia. 

Xiiliirfi  of  bdttnni. 

Itoninrkn. 

1671. 

N. 

\V. 

July  29 

no 

51  11 

1G7  18 

959 

Cliiy-roloied  innd  willi  fine? 

117 

54  00 

100  54 

058 

i^iiiid. 

Cliiv-culoi'cd  mud  nnd  hl:irk 

sand.  . 

All".  7 

J18 

5-1  14 

ICO  17 

002 

C’la3'-Polorcd  nind,l)lti('k  sand, 

and  gravel. 

119 

54  2.3 

105  40 

231 

Jllack  sand  and  gravel. 

120 

54  20 

105  0.5 

89 

Jllack  sand. 

121 

54  17 

104  41 

33 

Fine  Ijiark  gravel. 

Aiig.  8 

122 

54  09 

Jfv3  .54 

40 

Black  sand  and  gravel. 

1 

12.1 

54  09 

1S3  17 

42 

Coarse  gray- black  sand. 

1 

124 

54  10 

102  39 

44 

Coarse  gravel  nnd  broken 

1 

shells 

1 

12.5 

51  11 

102  10 

300 

Clav-colored  nind  with  gra)'- 

black  sand. 

Aiig.  9 

1 

120 

54  08 

101  31 

.500 

Hard  cla^’. 

127 

54  05 

100  44 

1305 

Clny-colorcd  mnd  with  lnin|).s 

1 

and  sand. 

128 

54  03 

159  58 

1500 

Clay-eolured  innd  with  parii- 

cles  ot'  sand. 

j  Ang.  10 

12i) 

54  01 

1.59  10 

1925 

Clay  wiib  fine  parliclesofsnnd 

1:10 

51  00 

158  22 

3359 

Hard. 

No  Specimen;  cyl- 

1 

l.'II 

51  00 

157  27 

3130 

Hard  clay. 

inder  bruised. 

1.T2 

53  59 

1.50  33 

2614 

Clay. 

i  A.ig.  11 

m 

53  54 

155  38 

a-.-as 

Clay  innd. 

v.u 

53  .58 

151  44 

2  159 

Clay  nind. 

i:i.5 

54  02 

153  50 

2520 

Clay  nind. 

*  Aiig.  12 

];in 

.54  21 

J.55  07 

28  13 

Clay  mnd. 

Ang.  13 

1.37 

54  21 

1.5(i  21 

2910 

Clay 

138 

54  27 

1  158  08 

1148 

Clay-colored  innd, black  sand, 

and  grayel. 

Aug.  IJ 

i  1.39 

54  1 1 

159  0-1 

120.3 

Clay  mnd. 

1  140 

53  40  ; 

101  25 

21  19 

Clay  mnd. 

Ang.  In 

Ini 

5.3  38  , 

102  31 

19.55 

Clnj'  mnd. 

112 

i  53  3.3 

1  103  20 

1.510 

Clay  mnd.  i 

j 

1  13 

'  53  30  ! 

'  104  08 

1555 

CIa\'  mnd.  ' 

141 

53  33  1 

104  51 

827 

Clay  mud  with  fine  gravel  and  > 

145 

S3  40  1 

'  105  15 

145 

Gray-bLnck  sand. 

.Ang.  K; 

1  10 

53  57 

105  25 

54 

BI.'Lck  sand. 

147 

54  00 

1  105  40 

53 

No  specimen. 

I 

148 

n 

n 

04 

No  specimen. 

' 

149 

ir) 

!  (t) 

38 

No  sjiecimcii.  . 

150 

:  (t) 

(t) 

35 

No  Pjiecimeii. 

!  1.51 

J8 

No  specimen. 

1.52 

51  03 

UJO  03 

27 

No  s}ieciincii.  | 

Aug.  17 

1.53 

54  05 

34 

.55 

Gmyi'^li-black  sand. 

151 

53  53 

103  14 

.592 

Clay-colored  mud,  black  sand, 

nnd  pebbles. 

.Aug.  18 

155 

53  14 

1 02  20 

1.327 

Grayish  sand. 

J.50 

,53  37 

101  32 

2500  - 

Clay  mnd. 

Aug.  19 

157 

53  35 

100  00 

3004  1 

Clay  mnd. 

1.58 

.53  31 

1.58  57 

28.54  i 

Clay  mnd. 

1.59 

53  22 

157  45 

2.587  1 

Clay  mnd. 

Ang.  20 

100 

.53  10 

150  37 

2182  ] 

Cla}’  mnd  and  fine  dark  sand. 

101 

.53  00 

155  13 

2419  ' 

Clay  mud  with  fine  sand. 

Ang.  21 

102 

52  30 

153  39 

i 

2513  j 
1 

Clay  mud  with  particles  of 
fine  sand. 

*Ono  inilt!  wcMt  uf  Akout:iu  t  Akoiiinii  I’asii. 


O 
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SOD>~Dl>'aS  BETWEEN  TANAGA,  ALEUTIAN  ISLANDS,  AND  CAPE  FLATTERY. 


D.llC.' 


Xo.  of 

U.IMt.  I 


Lndlado.  LoiigKadc- 


finpHi 
in  luis- 


Natnro  of  bottom. 


Remarks. 


1873 

!  Sept. 

30 

1  Sept. 

1 

29 

1 

Sepl. 

28 

Sept. 

27 

1 

Sept. 

2G 

Sept. 

25 

;  Sept. 

1 

2.1 

*  Sepi. 

2:3 

IIQg 

22 

1  Sept. 

21 

i  Sept. 

1 

20 

1  Sept. 

19 

Sept. 

18 

!  Sept. 

17 

31 

33 


3‘2 

31 

30 

20 


2a 


27 


20 

2.5 

21 

2:3 

2*2  I 
21 
20  I 

10 

IS 

17 

IG 

15 

11 

13 

12 

11 

10  I 
9 
8 
7 
G 
5 
‘1 
3 
2 

1 


N. 


W. 


53  5ft 
53  51 


53  55  ! 
.5:3  45 
5:3  3:3  I 
53  27  ' 

I 

53  17  j 


53  02  I 

52  59  ' 
5*2  37 
52  13  ' 
52  02 
51  40  I 
51  28  1 
51  03  ! 
50  50 
50  45 
50  30 
50  25 
50  00 
40  IG 
10  20 
40  20 
40  IG 
49  12 
49  12 
49  10 
49  OG 
40  02 
48  .5:3 
46  47 
48  II 


48  35 


15:3  00  1 

2534  ! 

Ooze  witli  fiiie  bl.nck  s.nnd. 

151  19 

2192 

Ooze  with  coarse  black  gravel 
.nnd  sand. 

150  01 

2-2G7 

Ooze  mixed  with  fine  sand. 

149  03 

23:37 

Ooze  and  .‘^hingle. 

117  27 

2>19  1 

Ooze  with  fine  gravel. 

14G  13 

2*292 

Ooze  with  black  gravel  and 
shingle. 

145  OG 

2243 

Ooze  with  black  sand  nnd  | 
gravel. 

1 13  55 

2158  j 

Oooze  with  black  sand  and 
fine  gravel. 

142  37 

2117 

Ooze. 

141  18 

2074 

Ooze. 

139  55 

2032 

Jlrown  ooze. 

]:38  44 

l!>05 

Ooze  and  brown  innd. 

137  32 

2031 

Ooze  anti  brown  niiid. 

1:35  51 

2030 

Clay,  ooze. 

1:34  41 

19.3:3 

CI..V. 

133  11 

16*28 

Clay. 

132  39 

1020 

1  Clay  ooze. 

131  47 

IGll 

Ooze. 

131  03 

1579 

Ooze. 

1*29  57 

1  l.-i2 

Sand  and  gravel. 

1*20  27 

1007 

Sand  and  niiid. 

128  37  1 

J31G 

J3liic  iniid. 

1*28  37  ! 

T28  14 

1318 

i  Clay  and  mud. 

127  21 

900 

13)nc  clay  and  mud. 

127  10 

G18 

;  Clay. 

127  00 

554 

Sandy. 

126  5G 

399 

'  Sandy. 

12G  4G 

292 

Clay. 

12o  20 

88 

1  Sand. 

1  12G  02 

55 

1  Sand. 

1  12.5  42 

42 

i  Coarse  gravel. 

1  1*25  25 

47 

1  No  speeimens  except  a  few 

1  particlc.H  of  fine  black  sand. 

1*25  J1 

5.5 

(»ray  black  sand.  i 

Dnpliratft  nast  of 
12  not  obtained. 
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SERIAL  TEMl’ERATURES 

OF  THE 

NORTH  PACIFIC  OCEAN 


BEHRING  SEA, 

OBTAINED  IN  THE 

U^NMTED  STATES  STEAMSHIP  TUSCARORA  (THIRD  RATE), 


Commander  G.  K.  BELKNAP,  Commanding^. 


dei:p-ska  soundings  in  the  north  pacific  ocean. 


SERIAL  temperatures  OOTAIIVED  ON 


DlCKP-SliA  SOUNDINGS  IN  THE  NOIITII  PACIFIC  OCEAN. 
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358 

39.8 

2104 

33.1 

IHIO  1 

1(W5  1 

33.3 

KiSO 

:i3.y 

1170 

31.8 

480! 

38.8 

100  1 

1 1.9 

080 

37.3 

988 

I35.J 

882 

1  35.(5 

1811 

1  33.3 

1910 

!l;i.2  1 

2014 

802 

35.7  ' 

437 

39.0 

371 

10.3 

23!  > 

1  12.5 

(55 

48.0  , 

80 

!  48.0  j 

309 

I  41.8  1 

490 

1  39.2  I 

1783 

.^3.7 

1407 

31.1 

I<57l 

3:1.8 

1092 

;15.2 

530 

38.8 

G!)l 

:i7.:i 

(5:11 

,‘18. 1 

200 

4:1.0 

542 

:l!>.l 

551 

:i9.l  1 

ie-3-3 

3:1.7 

10.52 

35.4  j 

811  1 

30.9 

70!  J 

3(5.8 

40 


DEEP-SEA  SOUNDINGS  IN  TUE  NORTH  PACIFIC  OCEAN. 


SERIAL  TEMPERATURES  OBTAINED  ON  LINE  OF  SOUNDINGS 


c 

Lat. 

e 

1871. 

■ 

m 

Jnn. 

0 

3  ! 

32 

30 

4  ' 

32 

27 

5 

32 

17 

J.nn. 

7 

7 

32 

00 

8 

31 

5(5 

9 

31 

51 

10  ' 

31 

13 

Jnii. 

8 

11 

31 

25 

12 

31 

01 

13 

30 

52 

Jnii. 

9 

1  1 

30 

39 

15 

30 

31 

Jnii. 

10 

10 

30 

1(5 

17 

29 

.5.5 

Jnn. 

11 

18 

20 

5-3 

19 

20 

39 

Jnn. 

12 

20 

29 

15 

21 

28 

58 

22 

26 

12 

Jnn. 

13 

23 

28 

‘22 

J.'iii. 

M 

21 

28 

19 

25 

26 

08 

J.'in. 

17 

20 

28 

03 

Jan. 

18 

27 

27' 

15 

28 

27 

30 

J.'in. 

19 

2t) 

27 

1(J 

.30 

2(5 

51 

31 

20 

3(5 

Jnn. 

20 

:J2 

20 

2*2 

:i;i 

2<5 

1 5 

Jan. 

21 

31 

2(5 

09 

35 

25 

59 

Jnn. 

2^2 

3t5 

,  35 

5*2 

.  37 

25 

43 

38 

*2.5 

30 

Jnn. 

25 

:19 

2.5 

21 

j  40 

25 

08 

Jnn. 

20 

11 

21 

59 

42 

24 

49 

J.-iii. 

27 

13 

21 

10 

11 

24 

•2-3 

Jan. 

28 

15 

24 

08 

1  40 

23 

51 

;  Jnn. 

29 

47 

•i.3 

38 

;  18 

23 

•20 

!  19 

23 

10 

'  Jnn. 

30 

50 

23 

01 

•>2 

50 

Jnn. 

31 

1  52 

22 

40 

.53 

•>/ 

2(5 

IVli. 

1 

;  54 

2-;i 

10 

1  55 

i'' 

5.5 

.5(5 

i2l 

43 

1  r.h. 

2 

57 

|2I 

32 

.  58 

21 

2(5 

1 

.50 

21 

24 

!  (50 

21 

M 

; 

1  01 

i21 

12 

1  (52 

21 

13 

M7  21' 57.8  .  .1 

1 17  27;  58.0  .  .! 
11/  •17'  58.8  ,  , 

1 18  20,  51MJ  .  . 

1 18  11  5lMi 

I  l!i  0:*;,-i;i.8  .  , 

1 10  281  50  0 
120  011 58.7,;  ;i 

120  40  01.0  1 

121^17100.0.  . 

122  28  00.  j  50.7 

123  1.5I0I.0!.  . 

121  08,  0:i.0, .  . 

12512  03.1:.  . 
120  00  0-3.0  .  . 
120  50  0.3.2  .  . 

128  05  (;i.8  .50.0 
128  -18  (;3..I  .  .1 
I20  3I01..5.  .1 

130  28  01. 1  .  . 

131  10  05.0  OI.fi 

132  05*00.10.5.5; 
132  35105.2  0J.2 
t.-tl  22  05.0,.  .1 
131  II  00.2  .  .  j 
13158  0(5.2.  . 
135  51;  0<;.0,  05.2 
130  38' 00.1  .  . 

137  2-207.8.  . 

138  10  00.2' 

130  00  08.8’.  . 
130  1.5  08.8  .  . 

no  10' 08.0  .  . 

Ml  3i!08.0  .  . 
M2  M  00.2  .  . 

1 12  20  r,t».5 
M3  18  (;!l.2  .  . 
Ml  01  70.0i .  . 
Ml  .52  70.0  ,  . 

I  1.5  35  70.8  .  . 

1 10  10  70.0  .  . 

1  17  03  70.0  .  . 

I  17  47  72.8  ,  . 

1  18  I  '  72.0  .  . 

1  10  37i  72.0,  7J.1 

150  .3li7;>.8  .  . 

1.51  20.71.2.  . 

152  17  73.4;.  . 

153  17  71,0  .  . 

151  01  73.2:.  . 

3.51  52!  72.5  .  . 

155  30,71.0,.  . 
150  21  73.7..  . 
157  01  7.3,0  .  . 
157  10  7.3.2  .  . 
157  20  73.3  .  . 
1.57  30  74.0,.  . 
157  42  73.0  .  . 
157  17  73.3  .  . 


57.0  57.0 
50.0  59.0 


.1  .  .51.5.  .48.8. 


51.0  51.5  10.8 
.59.0  51.9  51.3, 
.  .  57.9  .  .] 
.  .  01  ..5  .  .  I 
.  .  59.7  .  . 

.  .'.5!».0.  .1 

.  .  1 .59.4  .  .  j 

.  .  1  50.7  .  . ! 


48.8  48.0 
52.2;  48.3 


59.2  .  .  . 

57.7;  5 1.5  ; 


07.2  07.2 

.*  ;  I  (i8.8' 


G3.l!.  .  0-2..5, 
l| .  . !  05.3  .  . 

.  i;2.o .  . 

i; 

1 01.1'.  .  :(;3.l! 
!'.  .‘05.1  .  .; 
!  .  .  05.3  01.3 

!  .  . !  07.8,  07.0 
.  .  00.0,  (J8./ 

.  .  (;7.2  .  . 

.  .  (k?.0  .  . 

.  .,05.0,0.5.0, 

!  07.0  (lO.H  .  -j 
; .  .  08.5  .  . 

?  .  .  08.8  .  . 

I .  . :  00.0  .  . 


05. 1  .  . 

01.8  .  . 

;  ;if5!.2 
.  .  02.3 
02.2, .  . : 
.  . ;  o;j.  I 
.  .:o3.o 
08.(5  f55.8 
(;5.o  (;-i.3 
01.0,.  . 
03.7,  03.3 
01.0,  03.3 
.  .  01.0 
08,7  .  . 
05.0, .  .  i 


'58.0;- 
03.0  02.2 
.50.3  .  . 

59.0  51.8 
'  57  ..5'  50. 1 
.50.0'  .52.3 
'  .50.*2  51.1 
’  5H.(;  .  . 

dl.4  5.5.2 
!  01.8  5.5.1 
(53.4  51.2 
01.1  .  . 
.59.8  51.0 
1  (iO.7  53.1 
<5(1.0  51.7 
03.2  58.5 
iOl.l  .  . 

03.0  .  .  ! 

1  01.4  51.0 


08.91.  .,07.3.  .  (11.0  00..5!.  .I.'' 

,  08.8,  08.8,  OS.O  08.2  08.0  (;3..3'  50.2i 
.  .  .  .  .  .  .  .  01.3  .  ... 

08.0  .  .  i  (58.3  .  .  00.5  0.5.0  58.2' 

70,3  70.3  .  .  07.3  0(5.0  01.0  02-1';* 

70.5  .  .  (57.0;.  .  (51.0  .  . 

,70.2  .  .  (58.2,.  .|.  .  (5  1. .5  55.(5j  .* 

,  71.0  .  . :  (58.(5'  07.5  (50..5  (5l.(ii  57.0, 


.171.3  .  .:(58.4  (50.0  (55.1  (52.0  58.1*; 


.  72.0  .  .  70.5  08.0  07.8  0(;.2  OO.O!  ■ 
.1  .  .1  70.8  .  .  08.(5  .  .  ■(5.5.1  00.2' t 

.  .  .1.  .  .  .1.  .1.  .  . 
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BETWEEN  HONOLULU,  HAWAIIAN  ISLANDS,  AND  POUT  LLOYD,  llONIN  ISLANDS. 


TEMPERATUKES  AT  DEPTHS  OF -  ROTTOM. 

I’’los.  Fiiut.l  Fiuk.  Firk  Finn  ]  Find-  Fins.  Fmn.l  FinK-i  FmH.j  Fnm  1  Fins  ^  Fins.  Fms.l  FinM.|  Fms.j  Fiiis.  Urplli.  I ... 
200  'J5fl  300  3:i0  -100  l.lfl  .'WO  C  lO  700  i  tOO  I  OUO  I  1000  MOU 1  1200  1300  I  KiO  l.'WO  Find. 


'49.11-15.3!  42.81.  ..  .|.  ..  ..  ..  . . .  .'  ..  ..  .11.580  33.(1 

-  -  -  .!.  ..  ••  ..  .1-  . .  •!.  .1.  ..  .1-  .|24I8|,32.9 

'  la.O  .  .1-12.5!.  .  lO.o!.  .  39.1  38..5  .  .  .  .1.  .1.  .  .  .1.  .  |  2.5G5 1 33  5 

iHU:.  .111.8  .  .  40.11.  .1.  .  .  .  .  .  .  .......  .  .  .  .  .  2555  331 


'49.4  .  .  43.1  .  .i40..5.  .39.2  38.1'.  .. 
50.0  .  .  .  .  .  .  I .  . ! .  .  . 


i.  .1.  .  2195  j  33.9 


49. 1  .  . '  42.7  .  .  I  40.2| .  .  39.(j  38.0; . 


2720  33.3 


’.50.1|  IG.3  43.<;  .  •  .  .i.  .  .  .1. 
51.4  .  .142.7  .  .  lO.G  .  .  39.31  :j 

,52.(i . L  .  .  .  .  .  . 

,  58.8;  49.3,  48.7 1  13.4  42.7  .  .  40.7  . 


.  I .  .  .  .  .  .  I .  .  37.7  37.2  3G.3  3 1,3  . 

•  .  .  .  .1.  .'.  .  .  ,j.  .  . 

.  lO.G  .  .  39.31 38.8  .  .  .  .  ’ .  .  .  ,  . 


2803  33.G 
24 (JO  .33.5 
2737  I 
1874  I 
3045  i 


5.5.8  .  .  4G.4  .  .  .  . ; .  .  | .  . 

.52.7  47.7  .  .  .  .1.  .  .  .1.  . 

51.7'.  .  41.4  .  .  40.1  ,  .i39.l' 


2993  I 
310()  33.1 
3100 
2828 

2725  33.2 


5.3.2  48.11.  . 

52.7;  18.7 1  14.: 


•  •!•  -  .  .  .  -  .  .  .  .  .  -  .  .  .  .  .  . 1108  :m.g 

5:3.5.  .  11..5|.  .140.1.  .|:I9.0.  .1.  .:.  .1.  .  .  .1 . 1817.33.8 

5:J.G.  .  44.3  .  .  40.3.  .  j  39.G  38.4  38.3  :3G.7!  3G.3  35..5  .  . Hi  13  .34.2 


53.4 1  18.7  45.2  42. 1  40.2  .  .  39.3  . 


-I-  ...  .  .  .  .  .!.  .1. 


.■il.l  ,  .,4l.a. 

.1.  .  .  .  .  .1. 


28;iG ,  :3:i.9  J 
2771  33.G 
3090  '  a3.2 1 


•  •  *  ■  *1*  •  *  . . *  •  •  .  .  .  .  . 

•  •  •  •  -I'  -!•  •  -  -!-  .1.  -  .  .1,.  .1.  .  .  .  .32(52  33.7 

.5G.4  .52.3  47.8  .  .  41.4  .  .  39.3;.  .  .  ..  .  ,  .  .  .1.  .1.  .  323>;33.9| 

.  .  .  .  1 .  .  L  .  L  .  1 .  .  .  .  -  .  .  ,  .  i  i  ‘i  1  I  -JO  1: , 


55.8  51.8 -18.1  .  .141.8;. 


5G.0  .52.3,48.2  .  .141.7  .  .  39.4  .  .1.  .  . 


.  3185  .3,3.7 
.  3148  ;j3.2 
.  2870  3:1.9 


57.1  .  .  49.1.  .  42.3,,  .  39.8  ;}8.5i. 


1100  .34.9 

3023  33.2 


.55.1|.  .17.0. 
.57.2153.1  18.9  . 
.5G.3  .  .  4G.J  . 


58.2  53.8'  -18.7 

59.3  54.0,50.1 


39.G.  .1.  .  ,  .|.  .[. 


.  .  .  .L  .  . 

39.3  38.0! .  .  1 35,9  .  .  1 35.5  . 


j(J0.3!57.l  .  .  . 
.59.8'.  .51.3. 

58.4  53.5  50.3  . 


.  40.2  .  .  37.0  .  . '  35.81 . 
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April  18 
April  HI 

April  20 

April  21 

April  22 


SERIAL  temperatures  OBTAINED  ON  LINE  OF  SOU.NilINGS 


TEiiirKRATURES  AT  UKI'TIIS  OF- 


I  Long.  Fins,  Fnin.  Finn,  Fins.  Fms.  Fiiih-I  Fiii 

'  rZ  10  ‘JU  I  :i0  1  10  I  50  on  I  7G 


'  FinK.j  Finn.  Fihh.  Finx.  Finn. 
I  go  90  I  100  EiO  ir>0 


III  -12  (lUO  .  .1.  .  ,  .  .  .  <j7.l  .  .  65.8.  .  («./  G2.I  60.6 

111  .50(i8.2:.  .i.  .  .  .  66.5.  .  6J.2  .  .  G-VJ  .  .  62.6.  .  .58.8 

III  52  66.0.  .!.  .  .  .  6:1.5.  .  .  .  .  .  (i:i.l  .  .  61.2 

Nl  0167.0'.  .j.  .  .  .  6I..3  .  .1 . 62.JI  .  .  .  . 

NO  5:j  6.1.0'.  .  .  .  62.6 . 61.5.  .  .  .  61.161.1.  . 

1  10  :i7  (i6.2| .  . . .  .  .  .  .  .  62.0.  .  .5!).!! 

II0  22!68.o!.  .1.  .  .  .  6G.0  .  ....  .  .  .  61.2.  .  61. 1 

NO  J  1  (J2.5|.  .i.  .  .  .’  .  .  .  .  .  . . 

NO  01  60.0,.  .  .  .  .  .  .  .1 . 

I _ [ _ _ _l_ _ 

SERIAL  TEMPERATURES  OHTAI.NEO  ON  LINES  OF  SOUNDINOS 


:I6  Nl  ai()8.0.  .  .  .  .  .  .  .  .57.7.  .  .  .  .  .  .  .  52.r{  .  .  47.-1 

3:1  N I  58  (iy.4  .  .  1 .  .  1 .  .  .  .  5U.6  .  ,  .  .  .  .  .  .  53.2  .  .  L  . 

3t;58  142  15  70.4'.  .  .  .|  65.41.  .  Ki.U  .  .  61.6  .  .  .  .  58.4.  .1.  . 

37  10  1 42  42  71.0  ,  .  .  .' . .  .  .  . 

37  37  14.3  0*160.0.  .i.  . .' . .  .  .  .  .  .61.0.  .  .  . 


40  68.2  .  .165.6.  .'C 
00  fiO.O' .  .  1 .  .  .  . , . 

:  30  60.1  .  . I .  .  . 

I  41  .55.6,.  .1.  .  .  .». 


62.3  .  .  60.8 

58.4  .  .  .  . 


57  60.2  .  .  1  40.5  .  .  j  45.6 

;  25  58.B’ .  .  i .  .  .  . ! .  . 

47  60.3, 58.5  56.5  55.6  .  . 

I  40  47.4'.  . 

i  08  52.0  48.8  38.0  36.6  34.6 
150.51.41.  .1.  . 

38  51.1  40.0  44.05  41.2  30.:i 
!  23  40.5  42.7! .  .  .  .  .  . 

I  12  4;r0j  10.2  3I.:J!;1.3.6  32.5 
I  02,  l').3  .  .  I .  . ' .  .  I .  . 

I  50;  45.0;  44.0]  :i3.3,32.0|.  . 

I  37  41.0  .  .  .  .1.  . 

J  26  41.1.  . 

I  25  36.1!.  .!.  .1  .'.  . 

)  45  37.1',.  .  .  .  .  . 

J46:t0..5'.  .1.  .1.  .1.  . 
)23:i0.0‘.  .1.  ..  J.  . 


34.7. 

35.3  .  .  I . 

36.2  3G.4  , . 

:42.7  .  .  L 

32.3  .  .  . 


.  .  32.0  . 
32.5  .  .  . 
32.:l  .  .  . 


;  2.5  .50.3  . 

I  40  .50.2  , 
1  O*'  15.1  . 


.35  40.8  42.5  . 
18.50.5. 

17  :16.8  .  .  , 


10  10.0  .  .  :j6.o  .  .  ; 

54  38 .0  35.3;  3 1.8  3.5.3  35.2  I 
33  40.4  .  .  1 .  .  .  .  I .  .  , 
15  41.1  .  .  . 
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SERIAI.  TEMPERATURES  OBTAINED  ON  LINES  OF  SOUNDINGS 


TUMTERATURES  AT  DEPTHS  OF— 


s>  I  Fm».  Km 
10  I  2C 


.  Froa.  Fni!'.  Fma.I  Fms.l  Fma.  Knia.]  Fnia.  Fhih.  Finn.  Fniw. 
30  10  00  CO  70  eo  90  JOO  130  ] 


July  25  ]00  .52  02  178  07  ‘JS.O  .  .  .  .1.  ..  .1.  . 

1011  52  00  i  77  28  47.2^  4G.  1 !  4  1.0  4 1  .Sj  40. 1  39.4 ' .  . 

July  2<J  102  52  11  176  48  13.2..  .41.2  41.0.  .40.3.  . 

103|52  18  176  01  47.6  44.0'  .i41.0, .  .  40.1  .  . 

104 1  52  25  175  18  48.0;  46.4*  43.8!  41.8,  40.9  40.1'.  . 

1  105|  .52  32  1 174  27  47.0, 47.2  42.7’ .  .  .  .  39.9  .  . 

Jiilv  27  I  106|  52  39  173  51  48.0!.  .  .  .|.  .!.  .  .  .1.  . 

I  1071  .52  47  173  01  48.2  16.3*43.1 1  4 1.2  40.5  39.3!.  . 

1  lOS  52  .58  172  11  47.4  .  .!.  .1.  .!.39..5:.  . 

1  109  53  08  i  171  19;  46.2  .  .  12.7  .  .  1 40.2  .  .  1 38.2 
Jnlv  28  !  1  lO;  53  17  170  23  44.71 .  .  j .  .  1 4  l.S! .  .  38..5! .  .  | 

lull  53  57  169  28  47.6] .  . )  .  .  .  . ' .  .  37.9  .  . 

1 12  53  40  i  1 09  01 1 48.6  41.41  42.7  .  . )  40.4  39.9! .  . ; 

1 13  53  57  1 168  os!  47.91  43.9]  40.71.  .1.  .38.8  .  .i 

Jnlv  2!1  114:  54  06  1  63  31147.9:.  ..  .!40.li.  .40.3.  . 

1 15  51  13  i  167  57j  47. 1'  44.5  42.5  4 1.3  . 

1 16;  54  1 1  !J67  18’  46.6!  43.8|  42.5' . ! .  . 

117154  06  166.54  47.4.  .1 . !.  .! 

An^^  7  118  54  1 1  il66  17  48.61.  .1 . !.  .1 

1  111]  54  23  165  40;  48.9, 44.6*  44.0  . ' .  . 

120  54  20  165  05*49.1;.  .i . *.  .1 

Aiig.  8  123-  54  09  163  17  54.4' .  . ! . ; .  .  I 

121!  51  10  162  39  54.2;.  .  .  ..  .1.  ..  . 

Any.  9  126:54  08  161  31.54.2  46.0'.  .40.6;.  .40.3.  . 

1 27  54  05  1 60  44  55.2!  53.4 ;  42.9  40.3' .  .  .  .  j .  . 

123  54  03  !i.59  .58  55.0,54.8  49.5  40.6  39.8  .  .1.  . 

Ang.  10  129:5101  159  10  .55.0  54.5;  46.3  4 1 .41 .  .39.8.  . 

130’,  54  00  1.58  22;  .55.1  48.0,  44.01.  .  .  .-33.2,.  . 
131  54  00  157  27  55.0  54.2:  46.4!  12.0  39.2  38.9  .  . 
132.53  59  156  33*54.8,53.0  44.0,40.6.  .  38.6:.  . 
Ang.  11  133  53  .54  155  3S  55.0*5 1.1  i  18.7140.1  .  ..38.8  .  . 

131  53  .58  154  44  55.0  55.0,  51.7  12.1  10.2  40.2  .  . 

135  54  02  153  50  5G.0  55.6.  4.5.3  40.9  .  38.7| .  . 

Ang.  12  136*  51  21  155  07  56.0  55.9;  46.2!  41.3;.  .38.6*.  .j 

Aug.  13  137(51  21  156  21  54.0  48.9142.1  40.5  .  .  40.0  .  J 

136  51  27  !158  08:  54.0  53.9  47.9  42.4 1 .  .  39.6. .  . : 

Ang.  14  1  139  51  IJ  1I59  Oli  55.8  54.2,42.5  41.0,.  ..  .1.  . 

I  140  53  46  161  25.  56.4  54.5*  43.7  40.6i .  .  39.1.  . 

Aug.  1 5  141  .53  33  1 62  3 1  56.2! .  .  I  49.4  43.6  40.2  39.2  .  j 
I  12'  53  33  1 163  20;  56.6  55.8  42.6  40.9  ....  I . 

I  13:  .53  30  1161  08  57.1  .  .  17.4  46.2  .  .  40.9! . 

1 4 4 '  53  *  1 64  5 1  i  57.0*  45.3  .  .  .  4 3.2  .  .  .  .  . 

115  .53  40  165  15  56.2i.  .1.  . . I. 

I  Ang.  16  116  53  57  165  25  53.9'.  .1.  .  .  . 

I  Ang.  17  1.53  54  05  163  31  58.8'.  .1.  .j .  i 

151  53  53  Ka  14  57.9.  t 

'Ang.  18  155  53  44  H»2  20  .57.8  .53:7  42.0]  40.6  .  .  40.0' 

156  .53  37  161  32  57.8  55.5  48.3  43.9  .  .39  1 

Ang.  19  ;  157  53  35  1160  00  .57.0,  .55.6,  .50.0  11.4  .  .  39  2' 

I  1.58  53  31  1158  .57  58.0,  55.9  48.3,  4 1.Oj .  .  1 39.0  . 

1.59;  53  22  !157  45  57.2’,  52.7;  39.0';  41.1  40.3'  39.7  . 
Ang.  20  160  53  1(5  1 156  37.  .56.1 ' 55.0!  46.0. 4 1 .4;  39.9  39  O! 

161 ;  .53  06  155  13  57.1 ' 5.5.2,  43.4*  40.3|  39.4  39.3* ' 

A iig.  21  162;  52  36  '  1 53  39j  58.5  55.0  40.9;  4 1 .8; .  .  39. 1 
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Section  o(  tlicNoitli  I  acKie  Ocean  l)cl>ecen  fiuuiti'a  1h1:uu1.o(  i1h‘  Aleuiiau  (,voiip  mul  \okoliaiiia.  Ja]>;ui,  sliowiii^’  SoutulinjA’.s  aiul  I  sot  iu*em:i  1  lines. 
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